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FRONTISPIECE 
Two young girls enjoy the summer sun at Long Beach Conservation Area. 
Behind them, to the left, is the picnic area and to the right, the day-use beach. 


Below the escarpment, remnant beach terraces formed from wave-washing 
action of Lake Iroquois, the forerunner of Lake Ontario. 


Weather-resistant dolomitic rock is commonly found on top of the Niagara 
Escarpment. 


Penstocks of Ontario Hydro’s De Cew Falls power generation station use 
water from the Welland Ship Canal to power the turbines. Twelve Mile Creek 
is in the foreground. 


This abandoned stone quarry near Port Colborne harbours a population of bass. 


If properly managed, Mud Lake would provide an attractive area for 
migrating waterfowl. 


Lyons Creek’s broad, shrubby flood plain is created by the meandering nature 
of the stream. 


The Lyons Creek area contains the finest Wood Duck habitat in the Niagara 
region. 


More careful siting of utility facilities is necessary to minimize disruption along 
the Niagara Escarpment. 


In construction of a residential subdivision in St. Catharines, a small ravine was 
destroyed by careless installation of a storm sewer outfall. 


Residential encroachment on the flood plain of a watercourse. 


Unstable shoreline banks east of Port Dalhousie eroding at a rate of five to 
seven feet per year. 


Stabilizing shoreline banks reaching an angle of natural repose. Some protection 
from littoral currents is afforded by the pier at Port Dalhousie. 


Ship-watching from the observation platform at Lock 3 of the Welland Canal. 
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Undercutting of stream banks is a common feature along watercourses in the 
Authority. 


Livestock grazing along stream banks can often initiate soil erosion problems. 


Eastport sands along segments of the Lake Erie shoreline are subject to wind 
action that can result in sand blow-outs. 


A constructed grass waterway would reduce bank erosion and consequent 
sedimentation in this drainage course. 


A grass waterway through this corn field would control the loss of 
valuable topsoil. 


Polluted water from the Old Welland Canal and Twelve Mile Creek 
entering Lake Ontario at Port Dalhousie. Although 1968 conditions are 
shown, the situation was little changed in 1970. That year, the World 
Rowing Championship was held on this water. 


Land fill encroaching onto the flood plain of Lyons Creek in Crowland. 
This practice can cause flood problems upstream and downstream and is 
often a source of sediment. 


A cover crop on sloping vineyards can reduce soil erosion. 


Poor slash disposal from cutting operations in this woodlot can hamper 
future natural regeneration. 


Cattle grazing destroys useful young tree seedlings and shrubs. This practice 
should be stopped. 


A well maintained woodlot with adequate regeneration of young tree stock. 


Outlet of Twenty Mile Creek at Jordan Harbour. Vegetation covers 
accumulated silt reducing channel capacity. 


Rockway Falls and gorge are scenic areas that offer fine hiking and viewing. 


One of the large ponds at the Port Colborne quarry. Better access, such as a 


beach, would improve this excellent swimming site. 
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SUMMARY 


The Niagara Peninsula Conservation Authority has jurisdiction over an area of 936 square 
miles traversed in an east-west direction by the Niagara Escarpment. Most of the area is a 
plateau at an elevation of about 600 feet above sea level extending south from the escarp- 
ment to Lake Erie. The narrow strip below the escarpment and fronting on Lake Ontario is 
at an elevation of about 300 feet. The climate is greatly modified by the lakes and the 
protection of the escarpment. 

The relatively flat plains below the escarpment have soils and climate suitable for soft 
fruit production. Above the escarpment soils and topography are more varied including till 
moraines, clay plains and sand plains. Limestone quarries, gravel pits and clay pits for brick 
and tile are common features. In general, the soils of the area show sufficient capability for 
agriculture so that only wetlands, a few rough hilly areas and the escarpment have remained 
as forest or prime wildlife areas. 

Most of the streams are relatively small watercourses draining into Lake Erie, Niagara 
River or Lake Ontario. The threat of floods is limited but control of bank erosion and 
pollution and the assurance of sufficient flow in dry periods all present problems. 

The area is capable of additional development for sport fishing, hunting, nature obser- 
vation and enjoyment of the scenic features of the Niagara Escarpment. 

Following permanent settlement after the American Revolution, the contact of the 
Niagara Peninsula with the United States became an important factor in the development. 
Development of the Welland Canal and hydro-electric power encouraged the growth of 
industries. Fruit growing was important from an early stage, specialization in tender fruits 
and grape growing developing later and continuing to increase until recent years when urban 
growth limited further expansion. From the early 19th century, the falls at Niagara have 
attracted tourists in increasing numbers up to the present time. 

Recent intensification of agriculture has been mainly in vineyards and more concen- 
trated livestock and poultry production. Even where woodland remains, the grazing of 
woodlots and the resulting poor regeneration has decreased the productivity of the forest. 

Improper field cultivation practices and the lack of vegetative cover on sloping vine- 
yards contributed to erosion, losses of soil with consequent muddying of streams and 
siltation of reservoirs. Tile drainage outlets need protection from erosion and grass water- 
ways are recommended in a number of locations. 

The principal sources of pollution are identified and the Authority is advised to co- 
operate with the Ontario Water Resources Commission in monitoring its streams and in 
educating the public to avoid practices which contribute to water pollution. Mention is 
made of other factors which impair the environment and the need for education, planning 
and controls to reduce this impairment. 

Several projects for providing increased streamflow are recommended for further inves- 
tigation. Installation of improved farm ponds is advocated. 

Demonstrations and education are suggested to reduce erosion through better land use 
by contour tillage, use of windbreaks, establishment of grass waterways, exclusion of cattle 
from eroding stream banks. Protection of drainage tile outlets is advocated. 

Hazard Lands have been mapped and these should be included in municipal zoning and 
official plans. 

Eleven wildlife areas are recommended for private improvement or public acquisition. 
The Authority is urged to encourage persons owning suitable habitat to install Wood Duck 
nesting boxes and those owning fishing streams to open them to public fishing on a fee 
basis. The Authority should urge its municipalities to preserve wildlife habitat by restricting 
roadside spraying to those areas where the need is established. 


Recommendations are made for careful long-range planning to produce a high quality 
environment for recreation and a conservation area classification and zoning plan is des- 
cribed. Thirteen potential conservation areas are described briefly for the Authority’s con- 
sideration. Two hiking trails and a scenic drive are outlined. Stress is laid on the need for 
liaison and integration of Authority recreational developments with those of other agencies 
to produce a co-ordinated regional recreation program. 

Part 6 of the report outlines the form and suggests some of the contents of a Conserva- 
tion Plan designed to clarify Authority policy and provide a basis for orderly implementa- 
tion of measures to ensure maximum benefits to society from the natural resources of the 
Niagara Peninsula. Co-operation with other governmental bodies is stressed and it is sug- 
gested that a realistic ceiling, based on provincial equalized assessment, be established for 
the general levy on member municipalities. 

Establishment has been suggested of a set of development priorities for a five-year 
period, to be considered as part of a broader, long-range program. The priorities would be 
adjusted from time to time as conditions warrant and a complete review will be made after 
the first five-year period. Many of the programs are of a continuing nature, not necessarily 
costly, but requiring an early start and continued vigorous promotion. In the more specific 
projects stress is placed on early acquisition of the lands required for later development. 

The implementation of the Plan will depend on the enthusiastic co-operation, financial 
and otherwise, of the participating municipalities, the members of the Authority and the 
private citizens of the Niagara Peninsula. 
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INTRODUCTION 


The Niagara Peninsula Conservation Authority was established on April 30, 1959, by 
Order-in-Council 1383/59 and its boundaries altered slightly in 1967 by OC 1033/67. The 
present area of jurisdiction of the Authority covers the watersheds of: 

a. all rivers entering Lake Ontario between the east boundary of the watershed of 

Fifty Mile Creek and the Niagara River. 
all rivers entering the Canadian side of the Niagara River and 

c. all rivers entering Lake Erie between the Niagara River and the east boundary of 

the watershed of the Grand River. 

At the request of the Authority, a partial survey of the recreational aspects of the 
peninsula was carried out in the summer of 1959, and a report issued to the Authority in 
1960. Again in 1961 and 1962, the water problems of some of the streams in the area were 
investigated and a report issued to the Authority in 1964. 

In 1970, the Conservation Authorities Branch of the Department of the Environment, 
carried out a more comprehensive survey which is the basis of the current report. At the 
beginning of the survey, contact was made with such sources of existing information as the 
Ontario Department of Agriculture and Food, the Department of Lands and Forests, the 
Ontario Water Resources Commission and the Niagara Parks Commission. Field studies were 
designed to enlarge and fill gaps on this information. The studies covered conservation 
aspects of land, forest, water, wildlife, recreation and community planning. Survey crews 
consisted of university students in these subjects under the direction of the experienced 
section heads of the Conservation Authorities Branch. 

Conditions reported are, of course, those at the time of survey in 1970 and may, in 
some instances, have changed even in the short time that has lapsed since the survey was 
completed. 

The report is primarily for the guidance of the Niagara Peninsula Conservation Author- 
ity in formulating and carrying out the program of conservation in its area of jurisdiction. 
The implications of the report are, however, considerably broader. It should provide addi- 
tional guidance to other agents, government or private, concerned with management of 
resources in the region and to municipalities in their planning for orderly development of 
rural and urban areas. Above all, it is hoped that this report will promote a co-ordination of 
effort by all agencies to achieve a program of maximum effectiveness for the people of the 
Niagara Peninsula. 

Volume I, Conservation Report and Plan, while in itself a working document for the 
Authority, is of general interest to all who concern themselves with conservation in the 
peninsula. It has been printed in sufficient quantity to allow for public distribution. 

Volume II, Appendix, contains additional technical material including maps and charts, 
primarily of concern only to those responsible for making decisions on a conservation 
program. It is printed in limited quantities for Authority members and other persons in- 
volved. It is hoped at a later date to issue a companion volume, History, to give the 
background of resources development in the area. 
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Section | 
LOCATION 


The Niagara Peninsula Conservation Authority, formed by Order-in-Council 1383/59 on 
April 30, 1959, encompasses all or parts of the following municipalities: 

Township of Ancaster 

Township of Binbrook 

Township of Canborough 

Township of North Cayuga 

Township of Glanford 

Township of Moulton 

Regional Municipality of Niagara 

Township of Saltfleet 

Township of Seneca 

Township of Sherbrooke 

All of these are participating municipalities and appoint members to the Authority. 

The total population is 358,444. 

_ The area under the jurisdiction of the Authority is 936 square miles and comprises the 
watersheds of all the streams entering Lake Ontario east from Fifty Mile Creek to the 
Niagara River, all streams entering the Canadian side of the Niagara River and all streams 
entering Lake Erie from the Niagara River to the east boundary of the Grand River water- 
shed. 

Of the 37 conservation authorities in Ontario, the Niagara Peninsula ranks fourteenth 
in area of jurisdiction, but fourth in population. 
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Section 2 
CLIMATE 


The climate* of an area depends on its location within the world-wide circulation of the 
atmosphere. The influence of this circulation, however, may be modified significantly by 
physiographic features. In the Niagara region two such features, variations in topography, 
and proximity to the Great Lakes, are particularly important. 

The extensive water surface area of the Great Lakes has a pronounced moderating 
effect on climate conditions of adjacent land areas — especially so in the Niagara Peninsula 
which is wedged between Lake Ontario on the north and Lake Erie on the south. This is 
illustrated in Figure 2-1 which shows the relationship of mean monthly values of precipita- 
tion and temperature at Vineland as compared with Chicago, on the western edge of Lake 
Michigan, and Ottawa, somewhat east of the lakes. 

The elevation of the major portion of the region, which is the plateau above the 
Niagara Escarpment, is about 600 feet above sea level, rising to 800 feet in the western 
section. However, below the escarpment the average elevation is about 300 feet, sloping 
gradually to Lake Ontario and 245 feet. This latter section of highly productive land, 
averaging 4 to 5 miles in width and known as the Niagara Fruit Belt, is particularly suited to 
growing soft fruits such as peaches, apricots and grapes and also tender ground crops due to 
the area’s moderate temperature regime. 

In the fruit belt the recorded extreme low temperatures range from 15 to 20 degrees F. 
below zero, while above the escarpment, they are in the 20 to 30 degrees F. below zero 
range. A similar effect is noted in the frost-free period which annually averages 175 days 
(April 26 to October 20) below the escarpment and 160 days (May 5 to October 13) above. 

The following tablet of detailed weather data for the weather station at Welland is 
indicative of the values prevailing in the Niagara region. 

The average annual temperature is near 48 degrees F. February, the coldest month, 
averages 25 degrees F. and July, the warmest, 72 degrees F. 

The average annual precipitation over the region (snow being expressed as water equiv- 
alent) is about 34 inches, of which the average rainfall is 28 inches and the snowfall about 
64 inches. 

The precipitation is equitably spread throughout the year with monthly averages 
ranging from 2 to 3 inches. 

The average rainfall for the five-month growing season, from May to September, is 
about 14 inches. 


* Brown, D.M., et al, Climate of Southern Ontario, Meteorological Branch, Canada Department of Transport, 
Toronto, Canada, 1968, U.D.C. 551582 (713). 

+ Temperature and Precipitation Tables for Ontario; Meteorological Branch, Canada Department of Transport, Toronto, 
Canada, 1967. 
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Section 3 
GEOLOGY AND PHYSIOGRAPHY 


1. Bedrock Geology 


Within the Niagara Peninsula Conservation Authority, the Niagara Escarpment, as the dom- 
inating feature, divides the area into what can be referred to as the Ontario Uplands and the 
Ontario Lowlands Section of the much larger region called the St. Lawrence Lowlands. The 
Ontario Lowland pertains to the shoreline benches below the escarpment. 

The bedrock formations are of the Paleozoic Era and are generally flat lying, although 
these sedimentary rocks do indicate a dip-slope in a southerly direction at approximately 28 
feet per mile.* Due to differential weathering and the dip-sloping of the sedimentary rock, a 
cuesta has developed with a long sloping grade to the south and a steeply sloped bluff on the 
north side to create the Niagara Escarpment. 

The physical features of the Niagara Escarpment are due, for the most part, to Ordo- 
vician and Silurian rocks of the Paleozoic Era. Queenston shales of the Ordovician Period are 
susceptible to weathering and, consequently, erosion along the base of the Niagara Escarp- 
ment is quite evident. Reddish clay soils found along the base of the bluffs indicate the 
rapid breakdown of the Queenston shales. Sandstones, shales, limestones and dolomites of 
the Silurian Period tend to be more resistant to weathering and thus exert a controlling 
effect which preserves the elevated feature of the escarpment. In particular the Silurian 
dolomites provide a hard cap for the escarpment on the upper levels. 

During the Pleistocene Epoch, the region was subjected to glacial activity which super- 
imposed varying thicknesses of glacial drift material. 

2. Topography 

The topography of the Authority area was influenced by varying glacial and interglacial 
periods, especially the latter during the late stages of the Wisconsin Ice Stage. In fact glacial 
deposition was more important than glacial displacement in shaping the landscape of the 
region. 

For description purposes, the topography can be divided into two segments, with the 
beach terraces and the toe of the escarpment forming one segment, while the uplands form 
the other. The difference in elevation between the two segments is approximately 300 to 350 
feet. In a few locations where watercourses have transected the escarpment, the resultant 
deep V-shaped valleys indicate that these same valleys were not subjected to extensive 
glacial action. 

Below the escarpment prominent beach benches are evident in some locations, while in 
other locations the terraces slope gently away from the toe of the bluffs. These relatively 
flat plains are the results of the wave-washing action of the early Lake Iroquois, the fore- 
runner of the present Lake Ontario. The spectacular Niagara Gorge had its early stages of 
development initiated when Lake Iroquois was having its beginnings. Later in the Lake 
Iroquois stage, a number of embayments were created and left significant features along the 
escarpment. Two of the major embayments are evident at Twelve Mile and Twenty Mile 
Creeks, respectively. The deepest embayment was terminated in the vicinity of the Short 
Hills range south of Twelve Mile Creek. 

Recession of the Wisconsin glacial activity created several surface features on the 
upland plains. In the north-western segment of the Authority and adjacent to the escarp- 
ment, till-moraines are evident as far east as Clinton Township. Co-incident with the till- 


= Fremlin, G. Geomorphology of the Niagara Escarpment, Niagara River to Georgian Bay; M.A. thesis University of 
Western Ontario, 1958, p.97. 


moraine is an outwash which terminates in south Clinton Township and a prominent kame 
terrace developed just west of Fonthill. Beach terraces can be found south of the large kame 
at Fonthill. 

Immediately south of these benches, and covering for the most part the entire region 
of the Authority are the Haldimand Clay Plains. The stratified clay and till material of these 
plains are also derivatives of the Lake Warren era. Isolated remnant beach terraces are 
evident in the south-western portion of the Authority, and in addition, two extensive bogs 
can be found in Wainfleet and Humberstone Townships. Prominent sand plains are apparent 
along the Lake Erie shoreline, especially along the most south-westerly border of the 
Authority. 


3. Soil Geology 


Surface deposits from the glacial activity have provided varied textured parent materials in 
creating the different soils within the Authority. Lake-laid sediments give rise to lacustrine 
soils, which are fine-textured; the coarser-textured soils are mixtures of lacustrine deposits 
and glacial fragments. The lacustrine deposits created the soils of the Haldimand Clay Plain, 
while the soils of the areas less influenced by lake water deposition can be found at the 
higher elevations. These coarse-textured soils can be found mainly in the north-west part of 
the Authority area. 

Below the escarpment, the clay till is a composition of lacustrine deposition from Lake 
Iroquois and fragmented sedimentary rocks of the Niagara Escarpment. 

It is clear from this, then, that the glacial processes that occurred in this region of 
Ontario have influenced the composition of both the soil types and physiography found 
within the Authority area. 


4. Minerals 


Non-ferrous mineral extraction has long played an important role in the economy of the 
area within the boundaries of the Authority. The extensive outcroppings of dolomitic 
limestone found along the Niagara Escarpment have provided crushed and cut stone for road 
construction and building materials for many years. One quarry near Thorold has been in 
continuous operation since 1887. 

Bricks and tile are made from clay quarried in at least two areas, and sand for highway 
and building construction is being extracted from the Fonthill kame moraine area as well as 
the buried St. Davids Gorge. . 

A total of 55 pits and quarries were located in the Niagara Peninsula Conservation 
Authority during the 1970 summer survey. Of these, 40 were derelict or inactive and, of the 
remaining 15, sand was being extracted from 2, limestone and sand from 1, sand and clay 
from 1, clay from 1, gravel from 1, and crushed and/or cut limestone from 9. 

While the mineral extraction industry plays an important economic role in the area, 
pits and quarries that have not been properly regulated create ugly scars upon the landscape. 
Under The Niagara Escarpment Protection Act and Regulations, effective screening of oper- 
ations, site maintenance, dust control, and rehabilitation should help decrease the detri- 
mental effect of these operations upon the landscape. 

If properly rehabilitated, some of the abandoned or derelict pits and quarries would 
make suitable sites for recreation. 


5. Natural Features 


The Niagara Escarpment, extending from the Niagara River to Tobermory, is probably the 
most significant natural feature of Southern Ontario. Within the Niagara Peninsula Conserva- 
tion Authority it forms an almost unbroken cliff from Niagara Falls to Hamilton, with scarp 
faces reaching a height of 300 feet. Niagara Falls need no elaboration here, except to note 


Below the escarpment, remnant 
beach terraces formed from wave- 
washing action of Lake Iroquois, 
the forerunner of Lake Ontario. 


Weather-resistant dolomitic rock is 


commonly found on top of the 
Niagara Escarpment. 
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that they occur where the Niagara River flows over the escarpment. 

Another less obvious escarpment, the Onondaga, crosses the Niagara Peninsula from 
Fort Erie to Hagersville. This escarpment is for the most part buried under clay but expo- 
sures may be seen on Highway 58, south of Welland. 

Another natural feature, readily recognized, is the rugged area south-west of St. 
Catharines known as the Short Hills. The area is a large re-entrant of the Niagara Escarpment 
filled with glacial drift. The drift material here is the end of a moraine deposit known as the 
Fonthill kame. The eroding waters of Twelve Mile Creek have carved this into one of the 
most thoroughly dissected areas of Southern Ontario. 

Although not readily visible, except through a number of gravel pit exposures, the 
buried St. Davids Gorge was a course of the Niagara River before the glaciation. The gorge 
was filled during the glacial period, and the Niagara River diverted. A still buried part of the 
gorge extends from St. Davids to the Niagara ‘‘whirlpool’’. 
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Section 4 
LAND RESOURCES 


1. Supply and Geographic Distribution of Soils 


The parent materials for the soil types found within the Niagara Peninsula Conservation 
Authority were greatly influenced during the last glacial periods. 

Unsorted till materials are a consequence of the ice movements, while the lacustrine 
deposits are a result of a body of water that inundated the southern portion of the 
Authority during the last stages of the Wisconsin Ice Stage. The deltaic sand formations 
found on the bench terraces below the Niagara Escarpment are a result of stream deposits 
and wave-washing action of the early Lake Iroquois. Hence the soils within the Authority 
are derivatives from glacial till, glacio-lacustrine or lacustrine deposits. The following Great 
Soils Groups are represented: Grey-Brown Podzolic Group, Humic Greysol Groups, Dark- 
Grey Gleisolic Group, or the Brown Forest Group. 

With reference to geographic distribution of various soil types, sandy loam soils are 
primarily located along the bench plains adjacent to the Lake Ontario shoreline, and clay 
loams can be found along the base of the Niagara Escarpment. Clay and clay loams are also 
located across the southern segment of the Authority area and a significant pocket of sandy 
loam soils is located in the vicinity of Pelham Township. Silt loam type soils are found 
mainly in the western segment of the Authority. 

Soils most prevalent within the Authority area are listed as follows: 


a. Berrien Series: 
Soils of the Berrien Series belong to the Grey-Brown Podzolic Group and have devel- 
oped on moderately deep outwash sands overlying clay. Drainage is considered to be 
imperfect. Some of these soils support fruit and vegetable crops. 


b. Binbrook Series: 
Soils of this series also belong to the Grey-Brown Podzolic Group and consist primarily 
of lacustrine silt loams overlying gray clay till. The clay till is imperfectly drained, and 
slight hard-panning may occur between the A and B horizons. Soils of this series 
mainly support forage and spring crops in Glanford and Binbrook Townships. Tiling 
has been successful for the production of specialty cash crops. 


c. Caistor Series: 
Soils of this series are of the Grey-Brown Podzolic Group with fine-textured clay loams 
overlying till or lacustrine materials. The topography is smooth to undulating with 
some pot-holes and the drainage is considered to be imperfect. For the most part, 
general farming is carried out on the Caistor soils. 


d. Farmington Series: 
The shallow soils of this series overlie limestone bedrock, and are of the Brown Forest 
Group. The soils are usually less than 12 inches indepthand have limited agricultural 
potential. Topography is rather flat and the Farmington soils are generally found on 
the brow of the Niagara Escarpment. Since these soils are well drained, droughtiness 
may occur in late summer. 


e. Haldimand Series: 
The very fine textured soils of this series belong to the Grey-Brown Podzolic Group 
and are formed on till or lacustrine sediments. The Haldimand clay soils are imper- 
fectly drained, hence agricultural productivity is hampered by drainage problems. The 
topography is rolling to smooth uplands on which hay, grain and dairy farming are 
carried out. 


f. —Jeddo Series: 
The clay textured soils of this series have developed on calcareous till, primarily along 
the Iroquois benches to the Humic Greysol Group. The topography is nearly flat and 
supports fruit production, with grape vineyards utilizing the greatest acreage. 


g. __ Lincoln Series: 
Soils of this series belong to the Dark-Grey Gleisolic Group and are derivatives of grey 
clay till parent material. The topography is generally flat to depressional, and often 
tiling is necessary as the drainage is poor. Some of the Lincoln soils are utilized for 
grape production. 


h. Trafalgar Series: 
Parent material of this series is reddish silty clay, with the red colour derived from the 
Queenston shales. The soils may vary in texture due to differential weathering of the 
shales and are primarily found on the Iroquois bench. They are imperfectly drained 
and belong to the Grey-Brown Podzolic Group. 


‘3 Vineland Series: 


Calcareous medium and fine outwash sands are the parent materials of the soils in this 
series, which are of the Grey-Brown Podzolic Group. The sandy soils are imperfectly 
drained due to underlying clay, but where depths of 2 to 8 feet are found, they provide 
good agricultural potential. The soils in this series are best suited for peach production. 


ip Welland Series: 


The soils of this series belong to the Humic Greysol Group and are primarily clay loam 
overlying compacted clay. The drainage is poor on the smooth to undulating topo- 
graphy on which general farming is generally carried out. 


Percentage of Soil Types found within the Niagara Peninsula 


Soil Type Percentage 
Sand 1 
Sandy loam ibs) 
Loam 9 
Silt loam 19 
Clay loam 28 
Clay Dis 
Peat 3 


2. Land-Use Capability of Soils 


a. Agriculture 

The different soil types within the Authority area obviously display various degrees of 
suitability for agricultural production. Soils found along the Iroquois Plain are most suitable 
for fruit production; although different soil types are usually considered better for tree 
fruits than for small fruits and grape production. Grapes are generally grown on clay or clay 
loam soils. A few vineyards have been established on sandy soils. 

Sandy soils are required for peach trees and the depth of the moisture table within the 
soil is often critical. Peach and cherry trees are the most demanding of the soil and its 
associated nutrients. 

The soil capability system recognizes seven classes with the first four classes (Classes 1, 
2, 3 and 4) indicating the suitability of better lands for field crop cultivation. The suitability 
decreases as the number increases. Class 1 soils are considered to have no significant limita- 
tions for agricultural production and the Class 4 group delineates the lands which are 
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marginal for crop production. Class 1 to 4 lands are also suitable for permanent pasture as 
well as for cultivated field crops. 

In some locations where the soil and related topographical features display a variety of 
combinations, complex classes of agricultural land capability are found. 
Class 1: Soils in this class have no significant limitations that restrict their use for field 
crops. They are deep, moderately drained soils on relatively flat slopes. Moisture retention 
of the soil must be good and the regular application of fertilizer is necessary to maintain the 
fertility of the soil. 
Class 2: Soils in this class have moderate limitations that reduce the choice of crops or 
require moderate conservation practices. The soils in this class are generally deep, with a 
gentle rolling topography. However, some limitations may be imposed due to lower fertility 
potentials or excessive water retention. This high water content can restrict working periods 
on the soils or alter the structure of the soil. The crop yields are medium but, by means of 
good cultivation measures and drainage programs, the limitations of the soils can be over- 
come. 
Class 3: Soils of this class have severe limitations that reduce the choice of crops or require 
special conservation practices. Soils of this group generally display gentle rolling undulating 
forms of topography with a number of limitations which affect the rating of soil. Care must 
be exercised to improve the fertility and the structure of the soil. Stoniness and the shallow 
soil cover over the bedrock also have a limiting effect on root growth. 
Class 4: Soils in this class have severe limitations that restrict the choice of crops and require 
special conservation practices or very careful management. The class of land can be con- 
sidered as the terminal point in considering lands for economic agricultural production. 
Some soils, if given intensive attention, may provide a reasonable crop yield. However, much 
of this land may be better for forestry purposes. Soils in this group are generally course- 
textured and consequently the permeability of the soil is high. In addition to the lower 
water-holding capacity, low fertility, stoniness and the shallow depth to bedrock greatly 
hinder field crop production. 
Classes 5, 6 and 7: Soils of these three groups are not suitable for cultivation, due mainly to 
degrees of stoniness or shallow depths of soil to bedrock. 

Some Class 5 and 6 lands could be used for grazing purposes, while Class 7 land is not 
suited for agricultural production and, in fact, should be diverted to other uses such as 
forestry, wildlife or recreation. 


Class 0: Organic soils are not placed in capability classes. 


Percentage of Agricultural Land Capability Found 
Within the Niagara Peninsula 
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b. Forestry 

Forest cabability classifications are based upon the inherent ability of a site; soil conditions, 
surface features, and climatic characteristics are related to the ability of various tree species 
to produce commercial trees. The best land for timber production is rated as Class I land, 
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while Class VIII land has the least potential for commercial tree production. Within the 
classification range, Class IV land is considered to be the cut-off point that will support 
suitable stands of commercial timber, i.e., productivity level is usually from 51 to 70 cubic 
feet per acre per annum. 

A brief description of the forest capabiltiy classes for commercial tree production 
follows: 
Class I: Lands having no important limitations to the growth of commercial forests. The 
medium-textured soils on these lands are fertile and generally well drained. Productivity is 
usually greater than 111 cubic feet per acre per annum. 
Class II: Lands having slight limitations to the growth of commercial forests. Soil con- 
ditions, on these lands, are considered to be generally favourable as the adverse factors tend 
to be rather limited in degree to climatic attributes, root depth restrictions or fertility 
differences. Productivity considered from 91 to 110 cubic feet per acre per annum. 
Class III: Lands having moderate limitations to the growth of commercial forests. These 
lands possess medium to fine-textured soils with moderate water-holding capacities and may 
also display periodic moisture imbalances. Production usually ranges from 70 to 90 cubic 
feet per acre per annum. 
Class IV: Lands having moderately severe limitations to the growth of commercial forests. 
The soil characteristics may vary greatly in terms of moisture, structure, fertility, rooting 
depths and the presence of carbonates to restrict productivity of the land to 51 to 70 cubic 
feet per acre per annum. 


Class V: Lands having severe limitations to the growth of commercial forests. Lands in this 
classification have soils that tend to be shallow with poor water-holding capacities and low 
fertility characteristics. Excessive stoniness and high carbonate levels restrict the produc- 
tivity of the land to 31 to 50 cubic feet per acre per annum. 


Class VI: Lands having very severe limitations to the growth of commercial forests. Lands in 
this classification are, for the most part, composed of poorly drained organic soils. High 
levels of soluble salts and inundation occur often to hamper the productivity of the land. 
Class VII: Lands having severe limitations which preclude the growth of commercial forests. 
In this class, the land may be subject to frequent flooding or, in extremely dry soils, active 
erosion may be present. Frequent inundation and high toxic levels of soluble salts in the 
soils contain the productivity of the land to less than 10 cubic feet per acre per annum. 

The Niagara Authority has 75 per cent of its total area rated as Class I to III land, 24 
per cent is rated as Class IV land and the remaining | per cent is rated Class VI. 

The wet lands found in the Humberstone and Wainfleet marsh areas do not provide 
high productive levels for commercial tree species, and for this reason the lands have been 
assigned Class IV and Class VI forest capability ratings. In other areas of the Authority, 
Class III or better ratings have been assigned; however, the limiting factors are considered to 
be soil moisture content and root depth restrictions. Forest capability ratings in the 
Authority area reflect three main limiting characteristics: 1) physical restriction to rooting 
caused by dense or consolidated layers other than bedrock, 2) soil moisture deficiency and 
3) excessive soil moisture. 


3. Natural Vegetation 


Climate and soils both influence the forest stands within the Authority area and the forest 
cover is part of the Niagara Section of the Deciduous Forest Region as described by Rowe™*. 


x Rowe, J.S., Forest Regions of Canada: Canada Dept. of Northern Affairs and National Resources, Forestry Branch — 
Bulletin 123. 
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The trees are predominately broadleafed and for the most part are typical of the deciduous 
forest found south of the Great Lakes. 

In cover-typing the various woodlots in the Authority, the following groups of tree 
species were found: beech-sugar maple, ash-hickory, and white oak-black oak-red oak. Silver 
maple, while elm, white pine, black walnut, sycamore and the American sweet chestnut and 
tulip trees were also found during the survey. 


4. Management of Scrublands 


Areas covered with woody shrubs and low growing non-commercial tree species are con- 
sidered to be scrublands. These sites can be divided into two types: dry and wet scrublands. 
Dry scrublands commonly contain species such as wild apple, hawthorn, sumac and prickly 
ash. Wet scrublands commonly contain low-growing willow species and dogwoods. Dry 
scrubland is often pasture land that has been allowed to revert to woody shrubs due to 
improper pasture management. Often pastures or fields subjected to urban expansion 
pressures and land speculation are abandoned and develop into scrublands. Wet scrublands 
usually denote excessive soil moisture conditions. 

In some instances, appropriate tile drainage systems could improve the wet land for 
agricultural purposes, rather than leaving it idle. 

- The Townships of Binbrook, Humberstone, Moulton, Wainfleet and Willoughby possess 
areas of both wet and dry scrublands within their boundaries — while Caistor, Canborough, 
and North Cayuga Townships have numerous sites of dry scrublands. 

With respect to either type of scrubland, the parcel should be considered on its individ- 
ual potential and should the land be more suitable for agricultural production, then field 
renovation work should be carried out. If reforestation is more appropriate for the site, then 
suitable trees should be planted where feasible. In some locations, the establishment of 
vegetative cover should be left to take its natural course. 


1S) 


Pinta att 


it in Poe ie alae 


+i ; i 
j ; Re allure f 
rit ee f a val oo i, We 
% a Senge Ma 
A ths a ‘4 * 


nh a 
isi a 


hiner 


fe 
haan i pene Bs: 
PME ky eee ia 


hs | 
uf ? ’ 
puny, ae PE RT eS 


r ) 7, L i i ’ 
ae Pe) J ; n j ae. oe. ae iy ; pe Uhl 
Ae RY VD haa ak CU ai el ni ya an 
Lidar hited CRA ER shi annegeN A Hy } 
e y DURE RE A PCPA TR a ii oe 1) eats 


an eee as Wane eh PLDT Ld ne ‘sity Dey PRA ot i be sedthend ie 7 a 
yo WOES Geant Sigel bis aya hate hinipin Auch cet Seif vidi in ia Sah cunt has ‘ban 
CAAA SD i ee hy beets iF i on ihe trie i ht * Mesa: Seana 4 Ai ; ees Liat ol, 
Cay ileal Gand eil Hopes Aah basa cheney UW epdebeny i el " . ti, ih po ion ‘al “dean ass 
et Saas: 3 Ml seniety Yipee Lat i a ‘alent etal 

| ping Oar yng EAD ee hey ‘ Sha yation 2 NS i , bohisgn 

; | 0 IE St al a mi 
mre rr WOR: NOE NTE NG Ay A ae re a Ry he tend | NR hi famine: fens 
ly ub od «EAN aged Gn OO Us ah neg vY, “lh A 


beeen! i het kt ab a be a Von ‘i @ sti aera 


Pasies ra, asthe wa ale Ne 
Ok: ay Mi Nag f vf 1 Awa Mi: ait 
Wag LN hae a aN Vl We hm (a Hit wR? wi wi a Min 
ad su A whip tea oma ae wae ae 


Pk ae rs Pree, i iv ss te kee 


id wal git M cont tesa: Ae eal ‘ane adit emi ka 
Th OA Set! iy ah er ae Sel nary Riah Ape 


; i¢ ei Pi, ,-5 4) yi ! 9 ‘ 
or lla [ery lant ve hd 


Section 5 
WATER RESOURCES 


1. Characteristics of Drainage Systems 


The topographic features of the Niagara Peninsula define the drainage systems. For descrip- 
tive purposes the area of the Authority can be divided into three principal basins: the Lake 
Erie, Niagara River and Lake Ontario drainage systems. In addition, artificial canals play a 
significant role. Municipal drainage ditches are also important. 


a. The Lake Erie Drainage System 


There are no streams of any size or consequence draining into Lake Erie. Of the small 
streams that do, most of the original channels were straightened and dredged to drain the 
flat clay plain of Haldimand and Welland Counties. 


b. The Niagara River Drainage System 

A number of streams drain into the Niagara River: The Welland River and Black Creek are 
the most important ones; with Baker, Bayers, Frenchman, Miller and Usshers Creeks serving 
mainly as municipal drainage ditches with less than a 10-square-mile drainage area each. 


‘7, Welland River 


This river, having a drainage area of 348 square miles, originates at a small pond near 
Southcote, just inside the Township of Ancaster. Its course is a meandering 82 miles, 
and its gradient rather shallow. It joins the Niagara River at Chippawa, but the con- 
struction of Hydro’s Chippawa-Queenston Power Canal diverted the flow so that both 
rivers now empty into the canal. 

Because of the Welland River’s shallow gradient — the total fall is about 50 feet 
over a distance of 56 miles — its water level is affected by the operation of control 
devices of the power plants. 


ii. Black Creek 


Total drainage area of this creek is 40 square miles and the main stream is about 11 
miles in length. The headwaters are located in the marshy area of the former 
Humberstone Township, now part of the City of Port Colborne. Black Creek enters the 
west branch of the Niagara River, about six miles upstream from the Welland River’s 
confluence with the Niagara River. The gradient is remarkably flat, the total fall 
between Stevensville and its confluence being only 0.4 feet in 4.6 miles or less than 0.1 
feet per mile. The control weir on the Niagara River above the falls has backwater 
effects up to near Stevensville. 


c. The Lake Ontario Drainage System 
There are numerous streams emptying into Lake Ontario, and most of them are named 
according to their approximate distance from the mouth of the Niagara River. The two 
most important streams are Twelve and Twenty Mile Creeks. 

i. Twelve Mile Creek 


This creek has a drainage area of 51 square miles and its main course is 14 miles long. It 
rises in the Township of Pelham at an elevation of 630 feet, descends rapidly over the 
escarpment and enters Lake Ontario at Port Dalhousie. Below the escarpment the flow 
is mainly the tailwater of the De Cew generating station, with an average discharge of 
about 7,000 cubic feet per second (c.f.s.) Discharges from industrial plants through the 
Old Welland Canal are also significant. 


iii Twenty Mile Creek 
This creek has a drainage area of 122 square miles and 97 per cent of this is above the 


ies 
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escarpment. The creek rises just inside the southern limits of the City of Hamilton, and 
for the most part of its 49-mile length, it follows a meandering west-easterly course 
across the clay plain. The slope is gentle and the flow is sluggish. At Ball’s Falls, about 
one mile south of Highway 8, it drops 85 feet over the escarpment through a gorge and 
enters Lake Ontario at Jordan Harbour. 


The Canal System 


There are four artificial canals: the Welland Ship Canal, the Old Welland Canal, the 
Chippawa Power Canal and the Welland Feeder Canal. 


i. The Welland Ship Canal 


This canal bisects the Regional Municipality of Niagara in a south-north direction, 
joining Lake Erie and Lake Ontario, as part of the St. Lawrence Seaway. Ten Mile 
Creek, Beaver Dams Creek and Shriners Creek have been diverted from Twelve Mile 
Creek, and now flow into the Welland Ship Canal. A stub end of Beaver Dams Creek is 
siphoned under the canal and pumped into Gibson Lake, and a short section of 
Shriners Creek is siphoned under the the canal into the Old Welland Canal. 

The Welland Ship Canal provides little drainage. Most streams are carried under 
the canal grade in artificial conduits, so that their drainage is not affected. Largest of | 
these is the Welland River, whose water is carried under the canal in the City of 
Welland by an inverted siphon with six tubes, each 22 feet in diameter. 

At Allanburg, water is diverted to the De Cew generating station, and this water 
eventually enters Twelve Mile Creek, downstream of the tailrace. Part of this diverted 
water is used for the municipal supply of St. Catharines. 


ii. |The Chippawa-Queenston Power Canal 


This canal and two tunnels supply the Sir Adam Beck station with water from the 
Niagara River and the Welland River. The tunnels follow a northerly direction from the 
intake point near Chippawa, pass under the City of Niagara Falls and discharge into the 
downstream power canal which leads to the forebays of the generating plants. The 
canal joins and crosses the Chippawa-Queenston Power Canal immediately upstream 
from the generating station. A second connection exists between the two canals, by a 
channel connecting the forebays. 


iti The Old Welland Canal and the Feeder Canal 


Before Confederation the only transportation routes available to the early traders were 
rivers and lakes, which, although plentiful, offered some formidable obstacles to over- 
come. Freeze-up in the winter, treacherous rapids, long portages and waterfalls like the 
Niagara, made travellers dream of a reliable water route from the lower Great Lakes to 
the upper Great Lakes. 

The first determined steps to overcome the difficulties caused by the 326-foot 
difference in elevation between Lake Ontario and Lake Erie, were initiated by W. 
Hamilton Merritt, who became convinced of the feasibility of a man-made navigable 
waterway. In 1824 an Act granted charter to the Welland Canal Company and on 
November 30, 1824, construction began at Allanburg. 

The route followed Twelve Mile Creek from Lake Ontario, then by canal and locks, 
it joined the Welland River, then called Chippawa Creek, and entered the Niagara River 
safely above Niagara Falls. 

Problems with adequate water levels forced the Welland Canal Company to aug- 
ment the flow in the canal near the summit at Port Robinson. This led to the concept 
of the feeder canal which would supply water from the Grand River at Dunnville, and 
would, in addition, provide an alternate and safer route to reach Lake Erie. The strong 
currents of the Niagara River at times proved to be hazardous. The feeder canal came 
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into being in the fall of 1829. As marine traffic increased, a continuous improvement 
program was implemented and a gradual deepening of the feeder canal became a 
necessity. As an alternate choice of entry into Lake Erie was needed, a new canal was 
constructed from Port Maitland to Stromness, and a lock with 9-foot draft was built at 
Port Maitland. 

Between 1845 and 1850 this was the only route available to Lake Erie, due to the 
construction of a new canal between the summit and Port Colborne. With the increased 
traffic, the Grand River could not supply all the water needed and modifications were 
made to feed the system directly from Lake Erie. These modifications were completed 
in 1881. 

With the advent of steam as driving power for ships and the ever increasing size of 
marine vessels, the draft afforded by the feeder canal was not sufficient and a new 
route, the Welland Ship Canal, was constructed. The Welland Ship Canal used Lake 
Erie water entirely (about 77 acre-feet per lockage) so that the feeder canal was no 
longer required. The privy council decided to return portions of the feeder canal to the 
municipalities together with a grant to maintain the canal and its structures. 

Over the years, lack of a definite purpose has led to a general demise of the canal, 
to a point where it is degraded to a large open ditch whose waters are shallow, weedy 
and at times most unattractive. Parts of the branch from Dunnville to Stromness are 
now backfilled with earth. The feeder canal has no drainage area, since most streams 
pass under its grade level, via pipes and siphons. 

The Old Welland Canal is now used to carry industrial waste through the Town of 
Thorld and the City of St. Catharines into Twelve Mile Creek. Parts of the Old Welland 
Canal are backfilled and the lands are under development. 


e. Municipal Drainage Ditches 

Because of the flatness of the terrain and some of the soil capability classes encountered, 
several townships have been involved in open ditch drainage construction programs. 
Between 1928 and 1969, about a hundred drainage projects were undertaken by the town- 
ships within the Authority area at a total estimated capital cost of $1,087,000. Most active 
appears to have been the Township of Wainfleet, where, between 1950 and 1969, 22 
drainage courses were dug at a cost of over $450,000. * 

The municipal drains observed during the 1970 survey showed a range in condition 
from very good to apparently abandoned. Ditches which were filled with silt and overgrown 
with weeds suggested to the survey party that the projects had been abandoned and were no 
longer functional. 


2. Water Yield 


There are two water gauging stations within the Conservation Authority area. From the 
records available the maximum yearly runoff was calculated at 17.2 inches within the 
Twenty Mile Creek watershed, and the minimum was 6.06 inches. For the corresponding 
period of time, the values observed within the Welland River watershed were: maximum 
runoff 13.62 inches, minimum 5.26 inches and the mean 9.46 inches. The maximum daily 
discharge on Twenty Mile Creek was observed at 4,580 c.f.s. which corresponds to 1.52 
inches of runoff, while the measured maximum daily flow on the Welland River was 2,790 
c.f.s., which equals 1.20 inches of runoff for 24 hours. Both Twenty Mile Creek and the 
Welland River had periods of zero flow throughout the years of record. 

The highest flows occur during the month of March and the lowest or zero flow is most 
evident in August. 


* From Department of Municipal Affairs data. 


Table 5-1: Water Yield 


Discharge, Annual Average Runoff Inches Yearly 

River Max. c.f.s. Min. c.f.s. Mean c.f.s. Max. Min. Mean 
Niagara River at Queenston 

DA: 255,000 sq. mi. 227 O00 157,300 192,800 12.18 8.44 10.35 
Welland River at Merritt's Church 

DA: 87 sq. mi. 86.6 33.4 60.1 1162 526 9.46 
Twenty Mile Creek at Ball’s Falls 

DAT Sisal mats 142.0 50.0 79.5 N20 6.06 9.62 


3. Ground Water 


The water present below the ground surface is referred to as ground water. The zone of 
saturation is the area of the soil where water fills all the voids between the soil particles, and 
the upper limit of this zone is commonly known as the water table. Coarse-grained soil, 
which permits the free movement of water is referred to as an aquifer. Gravels and sands are 
good aquifers, whereas clays are not. Clays are capable of retaining large quantities of water ° 
but movement of water through the very fine particles is extremely slow. 

For a well to be productive, it is essential that it intercept a good aquifer. 

The Counties of Haldimand, Welland and most of Lincoln are located on the clay plain 
and since this impervious layer covers the aquifers, ground water conditions are not favour- 
able. 

The total number of wells dug in Lincoln and Welland Counties during the period of 
1960-63 is 754.* Of this total, Lincoln County had 342 wells and Welland County reported 
412. The average percentage of fresh-water producing wells in Welland County was 78 per 
cent and the remaining 22 per cent of the wells produce saline and/or sulphurous water. In 
the County of Lincoln the ratio was 89 per cent fresh water and 11 per cent sulphurous 
and/or saline. 

During the construction of the various Welland canals many of the shallow wells went 
dry and the practice of buying fresh water is widespread throughout the Authority. 


4. Water Quality 


The Niagara Peninsula has gone through a dramatic change in the past few decades from a 
predominantly agricultural to a highly industrialized region. The development of industry 
together with the increase in population has been accompanied by deterioration of water 
quality. 

Municipal sewage disposal and industrial wastes, together with significant changes in 
agricultural practices are all important factors in the decline in water quality. These 
problems are dealt with in more detail elsewhere in the report. Suffice it to say here that 
water quality is a most important consideration in the water resources picture. 


5. Water Use and Management 


Efforts to provide some measure of water management date back to the early 1800s. The 
mill operators, the factories relying on water power and the various canal systems all tried to 
secure a constant supply of water. In spite of this, dam construction was not undertaken as 
part of the solution, and the only such structure built was a low weir at Ball’s Falls. Efforts 
were made to provide irrigation water for fruit farmers on an individual basis, and between 


iS Ontario Water Resources Commission, Ground Water in Ontario, 1968. 
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the foot of the escarpment and Lake Ontario, a number of small private reservoirs are to be 
found. The Conservation Authority has established a reservoir at Virgil, on Four Mile Creek. 

The principal water managing agency is the St. Lawrence Seaway Authority, which 
supplies about 800 c.f.s. of Lake Erie water through the Welland Ship Canal. Of this, up to 
7,800 c.f.s. flow through the De Cew generating station near St. Catharines, and the balance 
of flow is used for lockage, municipal and industrial water supply and for the dilution of 
wastes. 

The Niagara River and its management for power generation is discussed elsewhere in 
this report. 
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Penstocks of Ontario Hydro’s De Cew Falls power generating station use water from the Welland Ship Canal 
to power the turbines. Twelve Mile Creek is in the foreground. 
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Section 6 
FISH AND WILDLIFE RESOURCES 


1. Fish 


The fish which occur in the waters of the Niagara Peninsula include many species, but there 
is no commercial fishing in the region. 

In Twenty Mile Creek alone, 20 species of fish were collected in 1961 during a survey 
by the Conservation Authorities Branch. In 1964, the Branch made another survey of the 
fish and invertebrates in the Welland River. This survey was prompted by reports that there 
had been a “‘complete”’ fish kill in the river in the winter of 1961-62. In this survey, with the 
use of a bag seine, 14 species of fish were identified in the Welland River above Welland. 
Amongst these were the white crappie, black crappie, yellow perch and northern pike. These 
fish could hardly have ascended the river because the pollution is so severe below Welland. 
These species must, therefore, have survived the fish kill. 

‘“‘Bass’” have been introduced into the quarry ponds west of Port Colborne. It is 
reported that both largemouth and smallmouth bass were introduced. As one of the speci- 
mens caught by an angler was reported as weighing eight pounds, it is highly probable that 
this specimen was a largemouth bass. Bass were seen on the 1970 survey in these ponds, but 
as none were caught, the exact species now in the pond in not certain. There appeared to be 
little territory suitable for spawning of smallmouth bass in these ponds. 


Brook trout and brown trout have been introduced many times into the upper reaches 
of Twelve Mile Creek, but as the larger properties have been subdivided into smaller proper- 
ties and several streams are posted against trespass, the number of fish introduced has 
declined in the last 10 years. A dead brown trout was found in Twenty Mile Creek below 
Ball’s Falls so the species must have been introduced into the creek also. Many residents at 
Jordan have reported that they caught bowfin above Jordan, and there is no reason to doubt 
this. 

Rainbow trout have been introduced in Twelve Mile Creek below De Cew Falls, and 
still exist there in small numbers in spite of the debris. Planted trout are reported in the 
forebay of the St. Catharines filtration plant. 

The fish of the Welland River above the City of Welland, at a convenient station west 
of Chambers Corners, were checked in 1970 with two gill nets set in Lot 20, Concession 
VII, of the Township of Wainfleet on June 18 and 19, 1970. Excellent co-operation was 
received from the Department of Lands and Forests who supplied the nets and supervised 
the setting of them. 

The following eight species of fish were taken in the two nets, with the total numbers 
taken shown in brackets after the name of each fish: 


Black crappie (82) 
White crappie (81) 
Yellow bullhead (21) 
Northern pike (6) 
Channel catfish (6) 
Brown bullhead (5) 
Sheepshead (2) 
Pumpkinseed (2) 


Mean lengths of two of the fish (measured from the tip of snout to the end of the 
lateral line close to the caudal fin) were as follows: White crappie 7.2 inches, black crappie 
7.1 inches. The two largest channel catfish measured 17 and 11% inches. The two largest 
northern pike measured 14 and 11 inches. 


Zi 


There are two ponds in the Chippawa Creek Conservation Area. The larger one is part 
of a former oxbow of the Welland River, now cut off from it by adam. A trap net caught 
little in this pond. However, a 100-foot bag seine also used in the pond caught two small- 
mouth bass. Several hundred crappies, pumpkinseeds, and bluegills were also caught in this 
haul. Filamentous algae were abundant in this pond in August, 1970. Two anglers were also 
seen catching bass of 10- and 12-inch lengths in the pond. 

One pond in the region has been stocked experimentally with muskellunge. Although 
none were caught in nets placed in this pond, a few “‘pike” have been reported by anglers. 
These may have been muskellunge of less than the legal size limit. 

A complete list of those species of fish caught or reported in the Niagara Authority is 
included in the appendix. 


2. Birds 


a. Inventory 

The casual or serious study of birds has now become a major pursuit of a considerable 
segment of the population. There has been a phenomenal growth in this interest in birds, 
greatly increased by the publication of several efficient and very accurate field guides. With 
a few exceptions (particularly the Starling and Red-winged Blackbird), birds are harmless to _ 
man’s life, and many species have beneficial habits, such as the eating of harmful insects and 
weed seeds. Other birds such as gulls and the Turkey Vulture also fulfil a useful and 
important role as scavengers. As the population grows the percentage of people interested in 
birds is also increasing. 

The list in this section was prepared almost entirely from the records of Mr. Harold 
Lancaster of Welland, a very competent naturalist, who added additional species from the 
authentic records published in Birds of the Niagara Frontier by Harold Mitchell. The 
arrangement and names in the list follow those used in the American Ornithologists Union 
Check-list (Sth Edition, 1957). 

Three hundred and four species of birds have been positively identified in the Niagara 
region or about its shores (discounting the Passenger Pigeon and Wild Turkey, now extinct 
in the area). Of these 304, thirty are permanent and breeding residents and may be seen at 
any time of the year. Seventy-seven species are seen in migration only. A large number of 
other species are migrants which may also breed in the region and overwinter, or are also 
summer or winter visitors. A few species are seen only as summer or winter visitors. 


Birds of the Niagara Region 


In the following list the names of birds which are known to breed in the region are 
followed by an asterisk(*). The symbols following the name of any bird are as follows: 


PR. Permanent Residents, breeding in summer. 

Breeds in the region in summer, may also migrate through the region. 
M. Migrant 

O. Occasional 

OM. Occasional Migrant 

SR. Summer Resident, no breeding evidence. 

Ra. Rare 

SV. Summer Visitor 


WR. Winter Resident 

CWR. Common Winter Resident 

WV. Winter Visitor 

A. Accidental (birds which are out of their normal range in the region, and for 
which there are few records). 


De 


This abandoned stone quarry near Port Colborne harbours a population of bass. 
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Species 

Common Loon 
Red-throated Loon 
Red-necked Grebe 
Horned Grebe 
Western Grebe 
Pied-billed Grebe* 
Wilson’s Petrel 
White Pelican 
Gannet 
Double-crested Cormorant 
Great Blue Heron* 
Green Heron* 
Little Blue Heron 
Cattle Egret 
Common Egret 
Snowy Egret 
Black-crowned Night Heron* 
Least Bittern* 
American Bittern* 
Glossy Ibis 

Mute Swan 
Whistling Swan 
Canada Goose 
Brant 

Snow Goose 

Blue Goose 

Mallard 

Black Duck 
Gadwall 

Pintail 
Green-winged Teal 
Blue-winged Teal* 
European Widgeon 
American Widgeon* 
Shoveler* 

Wood Duck* 
Redhead 
Ring-necked Duck 
Canvasback 

Greater Scaup 
Lesser Scaup 
Common Goldeneye 
Bufflehead 
Oldsquaw 
Harlequin Duck 
Common Eider 
King Eider 
White-winged Scoter 
Surf Scoter 


Status 


Species 


Common Scoter 
Ruddy Duck* 
Hooded Merganser 
Common Merganser 
Red-Breaster Merganser 
Smew 

Turkey Vulture 

Black Vulture 
Goshawk 
Shape-shinned Hawk 
Cooper’s Hawk 
Red-tailed Hawk* 
Red-shouldered Hawk 
Broad-winged Hawk 
Rough-legged Hawk 
Golden Eagle 

Bald Eagle 

Marsh Hawk* 

Osprey 

Peregrine Falcon 
Pigeon Hawk 

Sparrow Hawk* 
Ruffed Grouse* 
Bobwhite 
Ring-necked Pheasant* 
Gray Partridge 

King Rail 

Virginia Rail* 

Sora* 

Purple Gallinule 
Common Gallinule* 
American Coot* 
American Oyster-catcher 
Semipalmated Plover 
Piping Plover 
Killdeer* 

American Golden Plover 
Black-bellied Plover 
Ruddy Turnstone 
American Woodcock* 
Common Snipe 
Whimbrel 

Upland Plover* 
Spotted Sandpiper* 
Solitary Sandpiper 
Willet 

Greater Yellowlegs 
Lesser Yellowlegs 
Knot 


Status 
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Species 


Purple Sandpiper 
Pectoral Sandpiper 
White-rumped Sandpiper 
Baird’s Sandpiper 
Least Sandpiper 
Curlew Sandpiper 
Dunlin 

Short-billed Dowitcher 
Long-billed Dowitcher 
Stilt Sandpiper 
Semipalmated Sandpiper 
Western Sandpiper 
Buff-breasted Sandpiper 
Marbled Godwit 
Hudsonian Godwit 
Ruff 

Sanderling 

American Avocet 

Red Phalarope 
Wilson’s Phalarope 
Northern Phalarope 
Parasitic Jaeger 
Glaucous Gull 

Iceland Gull 

Great Black-backed Gull 
Herring Gull 

California Gull 
Ring-billed Gull* 

Mew Gull 
Black-headed Gull 
Laughing Gull 
Franklin’s Gull 
Bonaparte’s Gull 

Little Gull 

Ivory Gull 
Black-legged Kittiwake 
Forster’s Tern 
Common Tern* 
Caspian Tern 

Black Tern* 
Thick-billed Murre 
Rock Dove* 

Mourning Dove* 
Yellow-billed Cuckoo* 
Black-billed Cuckoo* 
Barn Owl* 

Screech Owl* 

Great Horned Owl* 
Snowy Owl 


WV. 
WV.Ra. SR. 
PR. 

A. 

Piss 
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Species Status 
Long-eared Owl O.WR. 
Short-eared Owl O.PR.CWR. 
Boreal Owl O.WV. 
Saw-whet Owl WV. 
Whip-poor-will M. 
Common Nighthawk* 

Chimney Swift* 

Ruby-throated Hummingbird * 

Belted Kingfisher* O.WV. 
Yellow-shafted Flicker* PR. 
Pileated Woodpecker PR. 
Red-bellied Woodpecker O. 
Red-headed Woodpecker* PR. 
Yellow-bellied Sapsucker M. 
Hairy Woodpecker PR. 
Downy Woodpecker PR. 
Northern Three-toed Woodpecker ay 
Eastern Kingbird* 

Western Kingbird A. 
Great Crested Flycatcher* 

Eastern Phoebe* 

Yellow-bellied Flycatcher O.M. 
Acadian Flycatcher* O. 
Traill’s Flycatcher* 

Least Flycatcher* 

Eastern Wood Pewee* 

Olive-sided Flycatcher O.M. 
Horned Lark* PR. 
Tree Swallow* 

Bank Swallow* 

Rough-winged Swallow* 

Barn Swallow* 

Cliff Swallow* 

Purple Martin* 

Black-billed Magpie A. 
Blue Jay* PR. 
Common Crow* PR. 
Black-capped Chickadee* PRG 
Boreal Chickadee O.WV. 
Tufted Titmouse O.WR. 
White-breasted Nuthatch* PR: 
Red-breasted Nuthatch M.O.WV. 
Brown Creeper M.O.WR. 
House Wren* 

Winter Wren M.WV. 
Carolina Wren* O. 
Long-billed Marsh Wren* 

Short-billed Marsh Wren* 

Rock Wren A. 


Species 

Mockingbird * 

Catbird* 

Brown Thrasher* 

Sage Thrasher 

Robin* 

Wood Thrush* 

Hermit Thrush 
Swainson’s Thrush 
Grey-cheeked Thrush 
Veery* 

Eastern Bluebird * 
Blue-gray Gnatcatcher* 
Golden-crowned Kinglet 
Ruby-crowned Kinglet 
Water Pipit 

Bohemian Waxwing 
Cedar Waxwing* 
Northern Shrike 
Loggerhead Shrike* 
Starling* 

White-eyed Vireo 
Yellow-throated Vireo* 
Solitary Vireo —* 
Red-eyed Vireo* 
Philadelphia Vireo 
Warbling Vireo* 
Black-and-white Warbler 
Prothonotary Warbler 
Golden-winged Warbler 
Blue-winged Warbler 
Tennessee Warbler 
Orange-crowned Warbler 
Nashville Warbler 

Parula Warbler 

Yellow Warbler* 
Magnolia Warbler 

Cape May Warbler 
Black-throated Blue Warbler 
Myrtle Warbler 
Black-throated Green Warbler 
Cerulean Warbler* 
Blackburnian Warbler 
Chestnut-sided Warbler 
Bay-breasted Warbler 
Blackpoll Warbler 

Pine Warbler 

Prairie Warbler 

Palm Warbler 
Ovenbird* 


Status 
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Species 


Northern Waterthrush 
Louisana Waterthrush 
Kentucky Warbler 
Connecticut Warbler 
Mourning Warbler 
Yellowthroat* 
Yellow-breasted Chat* 
Hooded Warbler 
Wilson’s Warbler 
Canada Warbler 
American Redstart* 
House Sparrow* 
Bobolink* 

Eastern Meadowlark* 
Western Meadowlark 
Yellow-headed Blackbird 
Red-winged Blackbird * 
Orchard Oriole* 
Baltimore Oriole* 
Rusty Blackbird 
Common Grackle* 
Brown-headed Cowbird* 
Western Tanager 
Scarlet Tanager* 
Cardinal* 
Rose-breasted Grosbeak * 
Indigo Bunting* 
Dickcissel 

Evening Grosbeak 
Purple Finch 

Pine Grosbeak 

Hoary Redpoll 
Common Redpoll 
Pine Siskin 

American Goldfinch* 
Red Crossbill 
White-winged Crossbill 
Green-tailed Towhee 
Rufous-sided Towhee 
Savannah Sparrow* 
Grasshopper Sparrow 
Le Conte’s Sparrow 
Henslow’s Sparrow 
Sharp-tailed Sparrow 
Vesper Sparrow* 

Lark Sparrow 
Slate-colored Junco 
Oregon Junco 

Tree Sparrow 


Status 


Species Status Species Status 


Chipping Sparrow* Lincoln’s Sparrow* O. 
Field Sparrow* also O.WV. Swamp Sparrow* M.O.WV. 
White-crowned Sparrow M.O.WV. Song Sparrow* PR: 
White-throated Sparrow M.O.WV. Lapland Longspur WV. 
Fox Sparrow M.WV. Snow Bunting WV. 


i. Bald Eagle 

A single mature Bald Eagle was seen in Caistor Township, Concession I, Lots 14 and 
15, on August 30, 1970. This is an interesting record, as the great majority of Bald 
Eagles in Canada are now seen on the Vancouver Island shores and farther north in 
British Columbia. In Eastern Canada, Bald Eagles have declined in numbers in recent 
years, apparently the victims of pesticide residues. . 


b. Wildfowl Habitat 

It was found from examination of the aerial photographs of the Niagara region that there 
were several thousands of small potholes, apparently filled with water in spring. These 
occurred chiefly in Wainfleet Township both north and south of Forks Creek, but south of , 
the Welland River. Some potholes were also found in woodlots in the former Moulton, 
Sherbrooke and St. Catharines Townships. Many of the potholes were visited during the 
summer of 1970 and found to be dry. A very few remained as pools and these contained 
aquatic vegetation useful for wildfowl, such as Lemna and Spirodela (Duckweeds). 

At the four weather stations in the region, the precipation for each month during the 
survey was compared with the mean monthly precipitation over the total period during 
which data have been recorded. This led to the conclusion that the summer of 1970 was 
considerably wetter than normal in each month except May (dryer than normal). It can 
therefore be further concluded both from the above data and from field examination that 
the great majority of potholes are normally dry in summer and do not support aquatic 
vegetation. 

Of the three major wetlands (Wainfleet, Humberstone and Willoughby) the Wainfleet 
bog is very much the largest. The vegetative cover of this peat bog is mainly low Blueberry 
(Vaccinium sp.), broken by patches of Poplar. Around the north, west and southern edges 
there is a dense stand of young Poplar and Willow (Salix sp.). In the centre of the bog there 
is a small area of Highbush Blueberry (Vaccinium corymbosum) growing up to seven feet in 
height. There is reported to be an island of Tamarack (Larix sp.) in the south central sector. 

The bog is owned by a company which cuts peat, and much of the centre of it has been 
worked over for this purpose for many years. The company has drained much of the bog by 
cutting ditches in order to allow equipment to be used on it. The bog therefore tends to be 
dry during the greater part of the summer, and virtually no waterfowl use it except as a 
resting area in spring and fall. 

Waterfowl were present in small numbers or in single broods in many parts of the 
watershed, particularly along the Welland River. The following three areas appeared to offer 
good conditions now and to have potential for improvement: Mud Lake, north of Port 
Colborne; Lyons Creek, in the former Crowland Township and a small pond north of Mud 
Lake, east of Highway 58. 

i Mud Lake 

Mud Lake is located in Concession IV, Lots 27 and 28 in the former Township of 

Humberstone. When full, the lake is approximately half a mile in length and up to a 


quarter of a mile in width. 
It is bounded to the north, west and south by earthen dikes which retain the 
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Lyons Creek’s broad, shrubby flood plain is created by the meandering nature of the stream. 


The Lyons Creek area contains the finest Wood Duck habitat in the Niagara region. 
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water body. The soil is clay and all water in the lake is derived from runoff from the 
east. A silty layer of soft ooze occurs throughout all of the lake area and reaches four 
feet in depth in places. The ooze is underlain by a firm bottom. 

Summer maximum depths reach 12 inches in the deepest portions of the two 
pondings that exist in dry periods. In spring and autumn the water area is increased by 
at least one hundred per cent and depth increases to about three and one-half feet. It 
appears possible that water drains into the marsh in spring and in the fall through the 
culvert marked on a map in the appendix, and drains out during the early summer. 

At the time of the survey, large stands of Typha had died back on the southern 
margins of the lake. No reasons for the die-offs were determined. 

The dike banks are wooded with thick stands composed mainly of dogwood, 
sumac, chokecherry, wild grape, elm, poplar and willow. 

Other plant species are indicated in the appendix. 

Birds sighted during the early 1970 summer survey were Black Tern, Coot, 
Florida Gallinule, Mallard, Teal, Green Heron and Bittern. Four broods of Mallards 
contained offspring which numbered 2, 9, 6 and 5 ducklings respectively. On October 
3, 1970, there were present about 16 Green- met Sa Teal, 10 Mallards and a few 
individual wading birds. 

Muskrats were present in sufficient numbers to attract at least one trapper during 
the winter. 

Several duck blinds dot the area, indicating that waterfowl do make migratory 
stops in this marsh, but the seven blinds also indicate the chronic shortage of inland 
waterfowl shooting in this part of the Niagara region. 

The area is now under management by the Department of Lands and Forests. 


ii. Lyons Creek Area 

Located immediately east of Cooks Mills and lying south of the road south of County 
Road 27, the prime areas for wildfowl production and use lie between Cooks Mills and 
County Road 98 in the former Crowland Township. 

The creek meanders through a wide flood plain situated in moderately sloping 
topography. Water seems to be of good quality, but is slow and warm enough to 
support a fish population of bass and other warm water fishes. 

Because the flood plain is so broad, the creek loses its identity in boggy areas 
where aquatic shrubs dominate the vegetation. The slopes to the north and south of 
the creek are covered with scrub, woodland and cultivated fields, but the margins of 
the river are for the most part wooded in a narrow band on each side. 

Most of the important aquatics are indicated on a map in the appendix. How- 
ever, species of incidental importance do occur in association with the emergent 
aquatics. Most notable in this regard is Cornus, which appears commonly in many 
shallow water and saturated soil locations along the creek. 

Cephalanthus occidentalis, very important due to its excellent form, contributes 
significantly to Wood Duck brood habitat. It occurs mainly on the eastern half of the 
area. 

Bordering the creek margins is a patchwork of fields, scrubland, and mixed forest 
in various successional stages. 

Due to the slow-moving nature of the creek and its tendency to diffuse in heavily 
overgrown areas, this watercourse provides excellent habitat for waterfowl, especially 
Wood Ducks. Mallards were seen in the central part of the area during the summer 
survey. Prime Wood Duck brooding cover is available in the form of woody emergent 
growth. Heavy localized growths of Lemna provide good sources of food for Wood 
Duck broods. Adjacent agricultural land supplies additional fertility through fertilizer 


27 


3. 


applications which add materially to waterfowl food production by way of runoff. 


iii, Pond North of Mud Lake, Concession V, Lot 23 (former Humberstone Township) 


This shallow pond of about four acres had dense vegetation of the two major 
types of Pondweed (Potamogeton) and additional stands of Arrowhead (Sagittaria). 
When examined on August 31, 1970, there were 91 ducks on the pond including 50 
assorted Black Ducks and Mallards and 41 Teal. The pond was very shallow and a large 
number of the ducks were feeding on the Arrowhead tubers. 

The Pondweeds, which are among the most important foods for wildfowl, have 
been arbitrarily separated into two groups. Potamogeton! which is shown on the 
drawings as Pol, includes those Pondweeds which are either Sago Pondweed 
(Potamogeton pectinatus) or which bear a strong resemblance to this species. In such 
Pondweeds the leaves are thread-like or ribbon-like and submersed and the seeds, 
stems, leaves and tubers are all eaten at times by wildfowl. Potamogeton2 or Po2 on 
the drawings, includes all other species or hybrids of Potamogetons. Some of these 
have floating leaves which are not attractive to wildfowl, although the seeds are com- 
monly eaten. The separation of these species is not always easy since Pondweeds tend 
to hybridize freely. The main separation has therefore been that Potamogeton! is 
always attractive to wildfowl while Potamogeton2 is less attractive. 


Mammals 


The following list includes those mammals which have been recently collected or observed 
in or near the Niagara region and other species which, from their general range, are consi- 
dered to be certainly present. The arrangement and terminology of the list follow those of 
Peterson’s work on the mammals of eastern Canada.* Where there was doubt about the 
range of a mammal the above-mentioned work was also consulted. 


Where the name is preceded by ‘“‘X” a specimen exists from the region in the col- 


lections of the Royal Ontario Museum. If the name is preceded by a “Y” a nearby specimen 
has been reported or collected. 


Common Name 
X Common Opossum 
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List of Mammals 


Remarks 

Local specimens frequently 
are frost-bitten on the 

ears and tail. 


Scientific Name 
Didelphis marsupialis 


Common Shrew 
Smoky Shrew 


Pygmy Shrew 
Big Short-tailed Shrew 
Little Short-tailed Shrew 


Hairy-tailed Mole 


Star-nosed Mole 
Little Brown Bat 


Eastern Long-eared Bat 
Least Bat 

Silver-haired Bat 
Eastern Pipistrelle 


Sorex cinereus 
Sorex fumeus 


Microsorex hoyi 
Blarina brevicauda 
Cryptotis parva 


Parascalops breweri 


Condylura cristata 
Myotis lucifugus 


Myotis keenii 

Myotis subulatus 
Lasionycteris noctivagans 
Pipistrellus subflavus 
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Probably common. 
Less common than the 
preceding species. 


A very common shrew. 
Found chiefly on the 
shore of Lake Erie. 
Seldom seen, but certainly 
occurs in the region. 
Probably common. 
Probably the commonest 
bat in Ontario. 


Recorded near Hamilton. 
A migratory species. 
Recorded near St. Catharines. 


Peterson, Randolph L., The Mammals of Eastern Canada, Oxford University Press, Toronto, 1966. 


Common Name 
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Big Brown Bat 


Red Bat 

Hoary Bat 

European Hare 
Cottontail 

Eastern Gray Squirrel 
Red Squirrel 

Woodchuck (Groundhog) 
Eastern Chipmunk 


Eastern Flying Squirrel 


Deer Mouse 
White-footed Mouse 
Meadow Vole 


Pine Mouse 

Common Muskrat 
Norway Rat 

House Mouse 

Meadow Jumping Mouse 
Porcupine 


Brush Wolf 
Red Fox 
Gray Fox 


Raccoon 


Ermine 
Long-tailed Weasel 
Mink 

Striped Skunk 
White-tailed Deer 


List of Mammals 3 continued 


Scientific Name 


Eptesicus fuscus 


Lasiurus borealis 
Lasiurus cinereus 

Lepus europaeus 
Sylvilagus floridanus 
Sciurus carolinensis 
Tamiasciurus hudsonicus 
Marmota monax 

Tamias striatus 


Glaucomys volans 


Peromyscus maniculatus 
Peromyscus leucopus 
Microtus pennsylvanicus 


Microtus pinetorum 
Ondatra zibethica 
Rattus norvegicus 
Mus musculus 
Zapus hudsonius 
Erethizon dorsatum 


Canis latrans 
Vulpes vulpes 
Urocyon cinereoargenteus 


Procyon lotor 


Mustela erminea 
Mustela frenata 
Mustela vison 
Mephitis mephitis 
Odocoileus virginianus 


Remarks 


The common bat in or around 
buildings. 

Migrates through the region. 
A migratory species. 
Common. 

Abundant in 1970. 

Very common in 1970. 
Common. 

Abundant in 1970. 

Very common along the 
escarpment. 

Recorded from near Niagara 
Falls. 

Common. 

Common. 

In its peak years, probably 
the commonest mammal in 
the region. 


Common in the region in 1970. 
Common in inhabited areas. 
Common in houses. 
Common in meadows. 

One specimen from 
Beamsville. 

One record near Wainfleet. 
A fairly common species. 
Many specimens from the 
region. 

A common species in the 
region. 

None seen in 1970. 

None seen in 1970. 

Along watercourses, scarce. 
Common in 1970. 

Several were seen in 1970. 


The only probable additional species is the Badger (Taxidea taxus), a species of southern 


distribution. Specimens have been collected near the shore of Lake Erie. The nearest col- 
lected specimen came from in or near Norfolk County, not far from the region. 


4. Game 


a. Hungarian Partridge 

The prime species of game in the Niagara Peninsula is the Hungarian Partridge, but these are 
found in huntable populations only in the open farming areas on clay soils south and west 
of Smithville, in the new Township of West Lincoln. Unfortunately this population has been 
drastically reduced during the last four years and although the reasons are not apparent, 
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hunting may be a factor. In the rest of the region “Huns” are generally scarce or absent. 


b. European Hare 
This species is well distributed in the open lands of the region, and seems well able to take 
care of itself, in spite of intensive hunting pressure. 


c. Cottontail 

The cottontail is common wherever there are woodlots or well established hedgerows, with 
low cover and tangles of weeds and briars. There are still a great many such areas in the 
Niagara region. 

d. Ruffed Grouse 

Grouse were flushed in several woodlots during the survey of 1970. These tended to be 


woodlots with mixed hardwoods and coniferous growth, particularly where young aspen 
trees are common. The species is still a fairly common game bird of the region. 


e. Woodcock 

Woodcock are breeding birds of the region in grassy alder swales and on the edges of 
woodlands which have been lightly grazed and which have damp soil with an abundance of 
worms and insects, the chief foods of the Woodcock. They are found in much greater _ 
numbers in the peninsula during migration. 


f. — ~-Pheasants 

The Ring-necked Pheasant occurs in small numbers in the region as a permanent resident, 
but according to reports most of those which overwinter in the region have access to some 
form of artificially supplied winter food. The temperature in winter is not a limiting factor. 
(Pheasants survive in the Peace River district in Alberta, which has extremely low winter 
temperatures.) The main limiting factors in Southern Ontario is the maximum depth of 
snow, and the occurrence of sleet storms forming ice on food supplies. In recent years, with 
co-operation of the St. Catharines and Lincoln County Fish and Game Club, large numbers 
of day-old pheasants have been given to farmers in Lincoln County who were naid to raise and 
release them (when grown) for hunting during the fall. These pheasants have come from the 
Normandale hatchery. The project has been very successful in providing immediate hunting, 
but few of the birds survive the winter. 


g. Deer 
While deer are common in suitable habitat, particularly around marshes and away from the 
urban centres, there was no hunting of deer permitted in the peninsula in 1970. 


5. Flora 


The area with the greatest variety of species of vascular plants in the whole of Ontario is 
probably the St. Johns Conservation Area, north of Fonthill. This is because there is a great 
variety of soils and moisture conditions in the area and there is therefore a remarkable 
mixture of plants from both the Transition Zone of vegetation and the Carolinian Zone. A 
typical example of this difference is the occurrence of the clubmoss Lycopodium lucidulum 
(Shining Clubmoss) a more northern species, and the Sassafras and Tulip Tree, both more 
southern species. 

A list of 324 species of plants found in the area has been prepared by the Niagara Falls 
Nature Club. It appears that ferns, clubmosses and orchids interest the general public more 
than most other species of plants. Included here are the representatives of these three 
families which occur in the St. Johns Conservation Area. 


Fern Family 
Fragile Fern — Cystopteris fragilis 
Ostrich Fern — Pteretis pensylvanica 
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Fern Family continued 


Sensitive Fern — Onoclea sensibilis 

Marsh Fern — Thelypteris palustris 

Broad Beech Fern — T. hexagonoptera 

New York Fern — T. noveboracensis 
Marginal Wood Fern — Dryopteris marginalis 
Spinulose Wood Fern — D. spinulosa 
Christmas Fern — Polystichum acrostichoides 
Lady Fern — Athyrium filix-femina 

Silvery Spleenwort — A. thelypteroides 
Maidenhair Fern — Adiantum pedatum 
Bracken — Pteridium aquilinum 

Royal Fern — Osmunda regalis 

Interrupted Fern — O. claytoniana 
Cinnamon Fern — O. cinnamomea 
Rattlesnake Fern — B. virginianum 


Clubmoss Family 


Tree Clubmoss — Lycopodium obscurum 
Shining Clubmoss — L. lucidulum 
Running Pine — L. complanatum 


Orchid Family 


Large Yellow Lady’s Slipper — Cypripedium calceolus 
Round-leaved Orchid — Habenaria orbiculata 
Helleborine — Epipactis helleborine 

Nodding Ladies’ tresses — Spiranthes cernua 

Slender Ladies’ tresses — Spiranthes gracilis 

Spotted Coralroot — Corallorhiza maculata 

Bog Twayblade — Liparis loeselii 


Two interesting species have been introduced to the area. These are the Pitcher Plant 
(Sarracenia purpurea) and the Round-leaved Sundew (Drosera rotundifolia), both of which 
are insectivorous. These are almost certainly the only insectivorous plants in the peninsula. 


6. Ratings for Wildlife Under the Canada Land Inventory 


The Niagara Peninsula has been surveyed on arather broad scale for its wildlife potential as 
a part of the Canada Land Inventory, which is the basic data-gathering arm of The Agricul- 
tural Rehabilitation and Development Act (ARDA). The actual work, which is largely 
federally-sponsored, was carried out by the Ontario Department of Lands and Forests. 

The species primarily involved here included deer, pheasants, European hare, 
Hungarian partridge, geese and wildfowl (puddle ducks). The land capability was based on 
the inherent ability of land or water to produce food and cover. The effects of climate were 
also considered, but present land use was not. The ratings indicate levels of game popula- 
tions and production possible only when the land or water is managed to produce the best 
quality of habitat. The ‘‘degree of effort’? required to transform an area into its best 
capability for wildlife was rated in five classes. This information is available to the Authority 
from the Department of Lands and Forests when required for comparison of sites for 
wildlife projects. 
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Section 7 
QUALITY OF THE NATURAL ENVIRONMENT 


Natural beauty and wonder are priceless heirlooms. How shall we 
escape the contempt of the coming generations if we suffer this 
irreplaceable heritage to be wasted? 

— Henry Van Dyke 


1. Recreation Resources 


Within the area under the jurisdiction of the Niagara Peninsula Conservation Authority, 
areas of unusual natural beauty are abundant. However, if the current rate of attrition 
continues, many of these irreplaceable resources will certainly be lost to future generations. 

From the point of view of the landscape, the main features which make up its recrea- 
tional base may be summarized as four linear regions: The Great Lakes shoreline, the 
Niagara Escarpment, the Welland Canal and the inland stream valleys — all of a signifi- 
cant nature in that the recreational landscape can offer potential for varying types of active 
and passive leisure-time activity. 

The location of the Niagara Peninsula between the major urban complexes of Buffalo- 
New York and Toronto-Hamilton — containing one of the most heavily used transportation 
routes between the United States and Canada — places it under perhaps the most severe 
development pressure of any area in Ontario. Its accessibility has resulted in much of the 
recreational base (especially the shoreline) having passed into private hands. The result has 
been a situation in which public access to the shoreline is well below a desirable level. 

The recreational quality of the area has in the past largely been taken for granted with 
emphasis revolving around the Niagara Falls focus. One of the undisputed wonders of the 
natural world, its magnetism has overshadowed all else in the vicinity. As a generator of 
tourists’ visits to the Niagara-Iroquois Vacation Region it leads all others in Ontario and is 
second only to the Metropolitan Toronto Region as a tourist revenue producer. 

Capitalizing to a large degree on Niagara Falls, the Niagara Parks Commission holdings 
from Niagara-on-the-Lake to Fort Erie have become recreational attractions in their own 
right as have numerous historic sites and buildings, among which Fort George and Fort Erie 
are now administered by the National Historic Sites Branch. In the area of cultural land- 
scape features the Welland Canal in its successive stages is a major recreational attraction. 
Within the current holdings of the St. Lawrence Seaway Commission, along the length of 
the canal, exists an open space corridor of considerable variety and recreational potential. 
Greater utilization of this resource will require a comprehensive development plan probably 
under multi-agency direction. 

The Authority area may be divided into four broad physiographic areas each possessing 
natural features and environments particularly suited to outdoor recreational activities. 
Examples of these features and environments should be protected from further incompa- 
tible developments as soon as possible. These four main areas are the Niagara Escarpment, 
the clay plain, sand and gravel deposits, and the glacial Lake Iroquois Plain. 

The predominant and most important feature is, of course, the Niagara Escarpment. 
From Tobermory southwards across Ontario and into the United States, this “spine” of the 
province has gained wide renown. That portion lying within the Niagara Authority (consist- 
ing of a virtually unbroken scarp, rising in places 300 feet above the old Lake Iroquois 
shoreline) is one of the most scenic sections of the entire escarpment. Magnificent views 
over Lake Ontario and the “‘fruit belt’? may be had from promontories along the brow. The 
escarpment itself dominates the visual and aesthetic quality of the landscape. Many streams 
and rivers flow over the escarpment forming dramatic “‘punch-bowls” and gorges, the most 
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impressive of which is Niagara Falls. Other extremely picturesque examples are found at 
Rockway Falls and Ball’s Falls. 

The clay plain covers most of the Niagara Peninsula south of the escarpment. It is 
mainly a flat, relatively uninterrupted landscape, trisected by two large meandering streams: 
Twenty Mile Creek, and the Welland River. These rivers offer some topographic and visual 
relief. While this area offers least in recreational possibilities, a few small areas would be 
valuable in providing recreational facilities such as access to the rivers, picnic areas, and 
highway rest stops. 

The third large physiographic area is in fact made up of a number of smaller areas 
formed by fluvio-glacial action and consisting mainly of sand and gravel deposits. 

A large sand deposit covering most of Moulton Township and the north-west section of 
Wainfleet Township extends to the shore of Lake Erie. Other sand and gravel deposits are 
found elsewhere in the Authority area, the most significant being the Fonthill kame, better 
known as the Short Hills. At one time this was a river valley eroded through the escarpment, 
but during the last glacial period the re-entrant was covered by a large moraine. Flowing 
water has dissected the area to make it one of the most spectacular landscape regions in the 
Authority. Residential development is now occurring in the Short Hills area. The St. Johns 
Conservation Area is in this section and a provincial park has been proposed. 

The fourth significant physiographic area is that lying between the escarpment and 
Lake Ontario, the glacial Lake Iroquois Plain. Owing to a unique combination of climate 
and soils this area has become world famous for the production of tender fruits such as 
peaches and cherries. The orchards in this area contribute a seasonally changing vista high- 
lighted by the magnificant spring blossom display. In addition to the agricultural arguments 
for preserving this area from further urban development, certain areas of orchard should be 
preserved for their aesthetic quality which may be particularly appreciated from vantage 
points along the escarpment. 

Other smaller physiographic units such as the marshes of Humberstone and Wainfleet 
Townships are unusual in the authority area and have the potential to provide recreational 
activities such as hunting, hiking, snowmobiling and cross-country skiing as well as natural 
history or ecological studies. 


2. Destructive Factors 

Subdivisions are crowding in on the scenic features of the Niagara Peninsula. Large numbers 
of these proposed developments are located on lands which have less than the best charac- 
teristics and capabilities to withstand urban development. 

The physical problems related to urban development in the Niagara Peninsula can be 
defined in three categories: 1) shoreline, 2) river valley and watercourse and 3) Niagara 
Escarpment area including talus slopes, terraces and swampy areas underlain by limestone. 

Urban development in the Niagara Peninsula has been administered, to date, by the 
local municipalities under provisions of The Planning Act and The Municipal Act. Lands 
which were advantageous for development were developed first. For example, the “fruit 
belt”’ lands presented virtually no physical obstacles for development. They were relatively 
well drained and needed no great physical improvements. Krueger in his studies of the 
Niagara “‘fruit belt” has indicated that trends which were established in the late 1950s have 
continued to the present. 

The remaining natural features which should be protected to provide recreation and 
Open Space benefits generally possess difficult physical problems to overcome for urban 
development. Therefore the watercourses, river valleys, escarpment lands and shoreline areas 
will assume new importance in the design and development of urban areas. 

In the past, municipalities have been able to acquire five per cent of subdivision lands 
for Open Space purposes under The Planning Act. The Planning Act however provides that 


34 


municipalities may choose to accept cash in lieu of land or that they may sell lands acquired 
under The Planning Act provided that the approval of the Minister of Municipal Affairs is 
obtained and that the monies so gained, less the costs incurred, are placed in a “‘special 
account” set up to purchase and improve public lands. The Niagara Peninsula Conservation 
Authority should be aware of the municipal processes related to subdivision development 
and approval and provide consultation and advice to the municipalities in the selection of 
lands required for Open Space purposes. Lands which are unsuitable by reason of their 
inherent natural hazards such as steep slopes or susceptibility to erosion and/or flooding, 
should be set aside permanently. 

The shoreline areas of the Niagara Peninsula Conservation Authority are susceptible to 
extreme erosion especially on Lake Ontario. It is imperative that long-term studies and 
physical remedial works be carried out to control erosion along the shorelines. 

Urban development adjacent to ravines may add increasing sediment loads to the 
watercourse particularly during the construction phase. The construction site is susceptible 
to erosion between the period of land clearing and shaping and the final stabilization of the 
new surface. Erosion control during this period is necessary if the lasting effect of these 
sediments on the downstream aquatic environments and the channel shape is to be mini- 
mized. 

The importance of the natural environment to the social well-being of residents cannot 
be too greatly stressed. Of equal importance are the extra-regional impacts of the Niagara 
Peninsula environment. Specifically, the Niagara Peninsula serves as a gateway to tourists 
from the United States and provides a setting which is enjoyed by many thousands of 
Ontario residents during the annual spring blossom period. Loss of the unique natural 
environmental systems within the Niagara Peninsula Conservation Authority will reduce the 
present and future enjoyment of the area. 

Under The Pits and Quarries Control Act, 1971, a provincial permit is required for all 
new pits or quarries. Fill and Construction Regulations established and enforced by the 
Niagara Peninsula Conservation Authority could augment this environmental control by 
protecting the ravines, watercourses, talus slopes and the Niagara Escarpment face from 
urban development. 
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Section 8 
HISTORICAL DEVELOPMENT 


Niagara Falls had been a landmark for unknown numbers of voyageurs and explorers for at 
least fifty years when the first recorded first-hand impression of them was made by the 
famous French missionary, Louis Hennepin, on December 6, 1678. Between the lakes, he 
wrote, “there is a vast and prodigious Cadence of Water which falls down after a surprising 
and astonishing manner, so much so that the Universe does not afford its Parallel.” 

Seventy years later, Chabert Joncaire constructed a mill dam by the Falls in an 
attempt to turn the power of the water to account by driving mills to produce timber for 
building ships at the site and therefore give the French command of the Lakes. 

Because of Niagara’s strategic position in relation to fur-trading routes, the French 
maintained trading and garrisoned forts there until the fall of New France, when the 
garrisons in turn became British. 

A quarter of a century later, after the American Revolution, Niagara became again, as 
it had been during the French period, a political frontier post. Settlement was rapid. A 
survey of August 25, 1782, recorded that 17 families were then cultivating 236 acres of land 
and possessed livestock of 49 horses, 61 cattle, 31 sheep and 103 pigs. The next year, 258 
discharged soldiers from Butler’s Rangers took grants of land and, according to a census 
taken in June, 1785, Niagara then had 770 inhabitants. 

Their numbers increased with the arrival of farmers from the United States who in 
many cases bought land from soldiers who found farming not to their liking. With govern- 
ment encouragement and grist and saw mills practically from the beginning of settlement, 
the community quickly passed beyond the stage of pioneer outpost that was to be typical of 
areas along much of the Lake Ontario front until the early decades of the ninteenth century, 
and the principal centre, Niagara (then Newark) was for a time the capital of the new 
province. 

The peninsula’s farmers, like their counterparts in the eastern settlements, concen- 
trated from the first on growing wheat — initially for supplying the army garrisons and the 
fur-trading North West Company — a practice that continued, despite drawbacks resulting 
from changes in international markets and trading acts and from rust, the Hessian fly and 
the wheat midge, through the first half of the nineteenth century. To supply the demand 
from Lower Canada, what were commonly known as “‘merchant mills” were built within the 
first generation of settlement. Below St. Johns, for instance, there was in the first half- 
decade of the nineteenth century, one such mill that was four and a half storeys high and had 
two pairs of stones as well as fanning mills. 

From the late 1820s, with the opening of the original Welland Canal that was intended 
to both facilitate Canadian trade and draw the American trade into the provinces, the 
peninsula was also known for a number of commercial sawmills that helped supply pine 
timber for international markets and, from about 1850, sawlogs and hardwoods for the 
States. 

After the Imperial Corn Act of 1843, considerable amounts of American wheat were 
brought into the province to be ground and exported as Canadian flour, and for several 
years there was a great increase in forwarding and milling facilities along the canal. 

By 1851, the Niagara Peninsula was well known for the profitability of its agriculture. 
One informed comment of the time by an American visitor, was that: “Some of the most 
beautiful farms I ever saw were situated on the Canadian side of the river from Buffalo to 
Niagara.” The keeping of livestock and the growing of fruit were sidelines during the first 
part of the nineteenth century by comparison with the production of wheat. Very little land 
was given over to such feed crops as hay and turnips, and an observer in the Niagara region 
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wrote that it was “‘a pitiable sight to go around the country and see the multitudes of poor 
cattle which fill almost every farmer’s yard in the spring.’’ From the late 1840s, however, 
more care was given to proper feeding and quality of breeds as a result of an expanded 
market in the Northern States. From the 1850s there was as well a demand for Niagara 
horses, particularly roadsters. 

Peaches, apples, and lesser quantities of other fruits were shipped by Niagara farmers to 
places east from about 1815 onwards, but it was not until the 1850s when railways made 
transportation easy and wheat-growing began to seem less attractive, that the trade in fruit 
really became significant. In 1859 the Niagara district’s fruit production was estimated at 
30,000 barrels, and peaches, plums, grapes, pears and apples went not only to Toronto and 
Montreal but also to New Brunswick, the States and Britain. In the same year a Niagara 
Fruit Growers’ Association was formed, although it was still rare for a farmer to concentrate 
exclusively on fruit-growing. 

Vulnerability of, for example, plum trees to black knot and curculio, pear trees to fire 
blight, and apple trees to the codling moth, the treeborer, and bark louse, also affected the 
willingness of farmers to devote all or most of their time and resources to fruit-growing. 

Successful marketing and full realization of the peninsula’s climatic advantages made 
all the difference from the 1860s. The British market for apples increased so rapidly that, by 
1880, the Canadian and competitive American produce together accounted for most of 
what was sold in British cities. Although smaller than the American, Canadian apples were 
said to be hardier and therefore better keepers. The quantity exported was estimated by 
1879 to have increased twelve times over during the decade, and was then valued at about 
three hundred thousand dollars annually from the province as a whole. In addition, about 
fifty thousand dollars worth was exported to the U.S. The Baldwin was by far the favourite 
for these markets. 

Peaches were the next most important fruit crop at the time. Apart from the disease 
known as yellows, which destroyed a large number of orchards in the mid-1870s, there were 
few hazards in peach-growing. Markets were mostly in Ontario and in the Northern States 
after the American season was over. In 1880 it was “‘roughly calculated that one thousand 
five hundred acres are under cultivation as peach-orchards in the Niagara district, the 
number of trees being three hundred and seventy-five thousand, and their produce a million 
baskets of fruit annually.”” A number of peach canning factories were established locally and 
others at Toronto processed Niagara fruit. 

Uncertainty about climatic effects prevented large-scale growing of grapes until the 
second half of the nineteenth centry. With the organization of the Vine Growers’ Associa- 
tion in 1866, which supplied both informational and marketing facilities, viticulture became 
widespread below the escarpment. Grape rot made a difference at times, but during the 
following decades thousands of baskets of grapes were shipped each year to Toronto and 
other Ontario centres. The Concord was the favourite market grape, and the late-ripening 
Isabella replaced it towards the end of the season. The Clinton was preferred by most local 
winemakers, although Catawbas were grown on Pelee Island and sold in the Niagara 
Peninsula for making wine. 

Fruit-growing nevertheless remained part of mixed farming practice that included 
dairying and the supply of milk to cheese and butter factories as well as liquid milk 
distribution and still, on a reduced but sizeable scale, wheat-growing until well after Confed- 
eration. From approximately 1890, Niagara fruit-growers increased their production of 
peaches, pears, plums and cherries and reduced apple orchard acreage as a result of compe- 
tition from British Columbian and Nova Scotian growers. 

This has remained the pattern, with the Niagara region responsible by the 1950s for 
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more than half of Ontario s fruit production and more than a quarter of the national 
production. . 

In the 1960s the area was estimated to produce 73 per cent of the nation’s peaches, 57 
per cent of the plums, 53 per cent of the pears, 47 per cent of the cherries and 99 per cent 
of the grapes. 

Fruit acreage grew noticeably until the latter part of the 1950s. By 1961, 90 per cent 
of commercial farms on the Iroquois plain were classed as fruit and vegetable farms. 

From 1957 to 1961, the average annual production of grapes was 45,000 tons. In the 
period 1961 to 1965 this increased to 55,000 tons, worth an average annual $5,000,000. 
The Concord, a wine, juice and eating grape, has remained the main variety produced, but a 
considerable number of hybrids and special purpose grapes have obtained increasing markets 
in the past decade. 

Dairying has continued to be important along the escarpment and in Haldimand 
County. Hay, oats, wheat and corn have been the main crops. 

Industries have naturally established themselves along the Welland Canal, from its 
earliest form in the 1820s to its latest as part of the St. Lawrence Seaway. Lumbering on the 
Welland River, with rafts towed up the Niagara to Tonawanda has given way to major pulp 
mills at Thorold that were giants of their kind when built in 1912 by the Ontario Paper 
Company to feed the Chicago market with Ontario pulp wood. Woollen mills at Allanburg, 
Thorold and St. Catharines were similarly out-dated by cotton textile mills and the impor- 
tation of cloth from the United States. In the 1850s, iron works at Chippawa and St. 
Catharines produced boilers and steam engines for varied purposes, including sawmills and 
fire engines. Today, St. Catharines produces machinery as well as auto parts, electrical and 
hardware goods. At Port Colborne one of the provinces’s largest flour mills was built early in 
the present century. Nickel is also processed there, and a chemical industry has been estab- 
lished at Niagara Falls. Welland, a village in 1858 and now third in size in the region to 
Niagara Falls and St. Catharines, has had considerable industrial growth in the present 
century in metals-processing, ship-building and a number of other enterprises. 

Power plants have greatly affected industrial activity. Hydro-electricity was first gener- 
ated on the Canadian side of the Falls in 1895 and the first plant was in full operation three 
years later. In 1903 a provincial commission examined the supply and distribution of power 
and in 1908 an agreement was concluded with the Ontario Power Company for supplying 
electricity up to a maximum of 100,000 horsepower (equivalent to 134,100 Kilowatts). 

The use of electricity by municipalities increased rapidly within a few years. In St. 
Catharines, for example, there were, in mid-1916, 43 power customers, 226 commercial 
users and 2,088 domestic customers. 

With the formation of the Hydro-Electric Power Commission in November, 1922, a 
central authority was established to meet the problems that came with expanding supply 
and demand. 

Today the Sir Adam Beck generating stations situated some six miles below the Falls, 
constitute one of the most developed sources of hydro-electricity in the world. Total kilo- 
watt power for the several generating stations on the Niagara, and De Cew Falls on the 
Welland Canal, was 2,251,230 in 1969. 

The Nanticoke thermal generating plant, just west of the Niagara region was planned at 
the end of the 1960s to have four units in service by 1974, for a total capacity of 2,000,000 
kilowatts. 

The Falls were a recognized tourist attraction in the early 1830s when prevailing 
opinion, as stated by Andrew Reed and Thomas Matheson, was that Niagara should be 
“deemed the property of civilised mankind.” Fifty years later, in 1885, the Ontario Legisla- 
ture passed an Act “for preservation of the Natural Scenery about Niagara Falls,’ which 
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provided for a board of three commissioners to select on the public behalf lands that would 
help preserve ‘‘as far as possible what still remains of the natural and original.”’ They were as 
well to ‘“‘endeavour to restore those portions of the ground on and near the bank of the river 
. .. which have been denuded of trees, and are now occupied by a variety of buildings... to 
as near their natural condition as possible, by planting trees and otherwise,” and to “‘afford 
to travellers and others facilities for observing the points of interest in the vicinty.”’ The first 
park — Queen Victoria Park — was established in 1887 and, after general restoration of the 
area in the final decade of the nineteenth century, the Ontario Power Company became the 
main source of financing the maintenance of lands that eventually extended beyond the 
immediate area of the Falls: 

Today, of course, Niagara Falls is one of the world’s major tourist attractions, visited 
by millions annually. 
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Section 9 
GENERAL DESCRIPTION 


1. Population Characteristics and Projections 


The greatest concentration of population is found in the north-east portion of the Authority 
area. Of the counties in the Authority, Lincoln County experienced the fastest population 
growth between 1951 and 1966 (64 per cent). This growth rate is related to the location of 
Lincoln County along an axis of rapid growth. As with other areas of the province, two 
trends are occuring: first, population is being concentrated in urban centres and second, 
rural non-farm population is increasing in those areas accessible to major urban centres. The 
second trend is not evident in the Counties of Lincoln and Welland where there has been a 
decrease in the rural non-farm population. This is a result of the intensification of agricul- 
ture in these counties. The reorganization of the municipalities as of January 1, 1970, 
recognized the trend toward urbanization and municipalities were reorganized in accordance 
with their abilities and responsibilities for planning. The concentration of urban activities 
lies in the north and north-east and is related to accessibility and suitability of land for 
development. 

The development of urban transportation corridors related to Hamilton, St. Catharines, 
Welland and Port Colborne can be clearly seen when the population densities are analyzed. 
The impact of future industrial development in the Nanticoke Area will induce further 
corridors to be developed in that direction. 

The urban population percentage increased in Lincoln and Welland Counties over the 
1961-66 period. The Lincoln County urban percentage of population increased from 74.9 to 
80.3 per cent while that of Welland County increased from 81.1 to 83.8 per cent. It is 
significant that the urbanization trend is continuing to lead to an expectation of even 
greater pressures on the land-based resources in the future. Such problems as the decrease in 
acreage of tender-fruit lands, erosion problems along the lake shores, coupled with the 
destruction of ravines and the Niagara Escarpment, are to be expected. These are the 
problems to which the actions of the Niagara Peninsula Conservation Authority will have to 
be directed. 

A projection of population for the Authority area is difficult to determine due to the 
recent reorganization of the municipalities and the lack of regional policies to guide growth. 
As the new regional government assumes the planning function, municipalities will be less 
prone to encourage growth of population or industrial assessment to the detriment of other 
municipalities. The new regional focus coupled with anticipated provincial policies on 
regional development will do much to affect any population projection based on past 
trends. Suffice it to say that existing urban centres will continue to grow slowly up to the 
point that hard services can be provided. A slight decline in rural farm population is 
anticipated until the land being taken out of agriculture is balanced by an increase in the 
conversion of marginal land to agriculture or by intensified agricultural practices. 
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Table 9-1: Population By Municipality 

Niagara Peninsula Conservation Authority 1951-1970 

Municipality 19511 19611 1966! 19682 19703 
(Part within Conservation Authority) 


Ancaster, Twp.* 382 667 748 759 767 
Binbrook, Twp.* 1,356 2,506 3,068 3,408 3,610 
Glanford, Twp.* 2,200 4,243 5 tse 5,362 5iaZzs 
Saltfleet, Twp.* 3,024 5,256 5,/55 5,833 6,031 
Canborough, Twp.* 776 891 1,010 1,009 993 
Cayuga, N., Twp.* 438 488 385 382 434 
Moulton, Twp.* i 1,197 1,382 538 1,590 1,741 
Seneca Twp.* OS 2,086 1,374 Ney/ 1,469 
Sherbrooke, Twp.* 204 199 214 221 234 
Haldimand and Wentworth Counties 10,652 (WTASTA te} 19,279 20,001 20,802 
St. Catharines, City 60,725 84,472 97,101 100,799 
Beamsville, Town (ere Z5ey 3,886 4,047 

Grimsby, Town eT TS 5,148 6,634 6773 

Niagara, Town 2,108 2AVD Salle 3,088 

Caistor, Twp. 1,357 1,670 1,822 1,883 

Clinton, Twp. 4,075 5,825 5,815 5 643 
Gainsborough, Twp. 2343 Z5S2 2,852 2,929 

Grimsby, N., Twp. 2,973 by. 7,180 7 688 

Grimsby, S., Twp. i726 2,319 2,669 2,849 

Louth, Twp. 4,473 5,086 5,677 5,875 

Niagara Twp. 5 101 8,616 9,350 9,219 

Niagara Falls, City 40 603 535365 56,891 56,851 

Port Colborne, City 2 LZO 14,886 17,986 18,168 

Welland City 15,382 36,079 39 960 40,315 

Fort Erie, Town VSL 9,027 9,793 9,688 

Thorold, Town ? 6,397 8,633 8,843 8,842 

Chippawa, Village ieee 62256 3,877 4,219 

Crystal Beach, Village 1,204 1,886 1,857 DOSY 

Fonthill, Village 1,412 BEG a 2,790 2,937 

Bertie, Twp. 5 bis 8,595 9,281 9,804 

Crowland, Twp. 12,086 1,870 2,081 1,868t 
Humberstone, Twp. 3,923 6,574 4,783 4,836t 

Pelham Twp. 3,939 4,795 5,270 5,786 

Thorold, Twp. 6,522 6,815 8,111 7,968 

Wainfleet, Twp. 3,594 ALTOS 5,121 5,143 
Willoughby, Twp. 2 1,881 NTA 2,188 

Lincoln and Welland Counties 212,599 291,415 324917 331,443 

Niagara Falls, City 64,121 
Port Colborne, City — 21,261 
St. Catharines, City 104,969 
Welland, City 44 680 
Fort Erie, Town 2258 
Grimsby, Town 15,200 
Lincoln, Town 13,661 
Niagara-on-the-Lake, Town 12,460 
Pelham, Town 9,855 
Thorold, Town 15,318 
Wainfleet, Twp. 5,343 
West Lincoln, Twp. S233 
Regional Municipality of Niagara 337,642 


(organized January 1, 1970) 


Total Population of NPCA 223,251 309,133 344,196 351,444 358,444 
eee 


7. Census of Canada, Dominion Bureau of Statistics. 

2. Municipal Directory, 1969, Department of Municipal Affairs. 
3. Municipal Directory, 1971, Department of Municipal Affairs. 
* Population adjustment by area in NPCA 

+ Annexation. 
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2. Social Structure and Institutional Arrangements 


The Regional Municipality of Niagara was created in response to and as a reflection of the 
pressures of urbanization in the Niagara Peninsula. It was established on the first day of 
January, 1970, and was composed of 12 area municipalities created from the municipalities 
of the old Counties of Lincoln and Welland. The parts of townships in the Authority and 
lying outside the newly established Regional Municipality of Niagara remain the same, i.e., 
parts of 5 townships in Haldimand County, and parts of 4 townships in Wentworth County. 

The Niagara Peninsula Conservation Authority lies wholly within the Niagara (South 
Ontario) Development Region. The Regional Development Branch of the Department of 
Treasury and Economics has recently completed Design for Development: Niagara (South 
Ontario) Region, Phase I: Analysis. This report is the first of a series leading to a compre- 
hensive program for regional development in this part of the province. 

The newly created regional municipality is a two-tiered form of government whereby 
responsibilities are divided between two levels of jurisdiction. The local area councils are 
responsible for matters of local concern, while the regional council is responsible for matters 
common to the whole region. The regional counciland the councils of the area municipalities 
are responsible for planning. The councils are deemed to be the planning boards, and there 
are provisions for the delegation of some of the powers of the Minister of Municipal Affairs 
to the regional municipality once the Regional Official Plan has been approved. 

The regional corporation is responsible for preparing an Official Plan for the entire 
regional municipality by the end of 1973. The 12 new area municipalities are subsidiary 
planning areas whose official plans must conform with the regional municipality’s Official 
Plan once approved the the Minister of Municipal Affairs. 

The creation of a new local government framework has important implications for the 
Niagara Peninsula Conservation Authority. Instead of dealing with many separate municipal- 
ities with disparate local viewpoints, the Authority will be contacting an organization which 
has regional jurisdiction in matters of joint concern. Urban problems will be viewed from a 
regional perspective which may lead to greater urban emphasis. 

Special purpose commissions and bodies exist and have jurisdiction in the area of the 
Niagara Peninsula Conservation Authority. Two such agencies are the Niagara Parks Com- 
mission and the St. Lawrence Seaway Authority. Plans and policies relating to the functions 
of these and other agencies may have great impact on the operation of the Niagara Peninsula 
Conservation Authority, and a permanent working liaison should be established with these 
agencies. 

The urban population is not only increasing numerically but also becoming more 
environmentally aware. Local anti-pollution groups and other citizens committees, of which 
there are a number on the peninsula, have formed in response to perceived environmental 
problems. The Niagara Peninsula Conservation Authority should be cognizant of such public 
opinion groups and channel their good intentions towards positive environmental programs 
of the Authority. 


3. Current Economic Growth Characteristics 


The Niagara (South Ontario) Development Region proportion of the Ontario labour force 
declined from 14 to 13 per cent in the decade 1951-61. Lincoln County, however, experi- 
enced a relative increase in its proportion of the province’s labour force. While there were 
small increases in the primary and manufacturing sectors a much larger increase was noted in 
the tertiary sector. The Design for Development: Niagara (South Ontario) Region, Phase I: 
Analysis, notes that the fast growth industries in Ontario were the transportation equip- 
ment, electrical products, machinery and metal fabricating groups. The machinery industries 
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Table 9-2: Labour Force By Industry Divisions, Counties and Province of Ontario, 1951 and 1961 


Fishing Mining, 


All Agri- and Quarries Manu- Con- 

Industries culture Forestry Trapping and Oil facturing struction 

LINCOLN 1951 36,268 4,816 31 11 83 15,665 2,903 
% 100.0 Wise 0.1 x 0.2 43.2 8.0 

1961 46,371 4 399 11 5 84 16,813 3,140 

% 100.0 9.5 i x Ow 36.3 6.8 

% Change 27.9 -8.7 -64.5 -64.6 ee des 8.2 

WELLAND 1951 50,310 1,908 16 4 203 24,625 3,591 
% 100.0 3.8 x 0.4 48.9 al 

1961 58,269 1,645 11 4 339 22,813 3,607 

% 100.0 BERS: x x 0.6 39.2 (oe 

% Change 158s -13.8 SilieS nil Om -7.4 0.4 

TOTAL, PROVINCE 1951 1,884,941 201 428 23,030 2,259 30,653 615,358 127,494 
OF ONTARIO % 100.0 10.7 eZ 0.1 1.6 32.6 6.8 
1961 PSIG O15) Go,175 17,935 2AOD 42,660 643,284 153,866 

% 100.0 7.0 0.7 Ost 1.8 26.9 6.4 

% Change 27.0) -16.2 -22.1 -3.3 39.2 4.5 20.7 


and metal fabricating industries are ‘“‘basic industries’’* for the Niagara region. This indicates 
that a potential for industrial growth exists in the area. 

The agricultural sector is facing problems as a result of urban sprawl and market 
pressures. The tender-fruit industry is particularly susceptible to these pressures. These 
conflicts of land use as well as the phasing out of marginal areas of production and bringing 
into production new areas which are amenable to the growth of tender fruits are problems 
that must be solved if the peninsula is to retain its role as a producer of fruits. The 
combination of soil, suitability of climate and the accessibility to major urban markets in 
Southern Ontario indicates that there is a great potential for specialized farming. The 
decision to continue the production of fruit and especially tender fruit must be made 
quickly before the area is inundated by urban land uses. 

Mining for building stone and aggregates is an essential industry but has created 
problems in the past. The Pits and Quarries Control Act, 1971, now provides that no pits 
may be opened in the escarpment area without the permission of the Minister of Mines. The 
rehabilitation of existing pits and quarries must also be considered in planning for this area 
of the province. 

Recreation is an important industry in the peninsula. The location of the Niagara 
Peninsula in relation to existing and potential urban markets in Canada and the United 
States means that there is a definite potential for the growth of this industry in the region. 
A prerequisite is the preservation of the environmental amenities, such as the escarpment 
and numerous ravines, which together with the Falls, form the base for the recreation 
industry. 


A “‘basic industry” is one which exports and sells the product which it manufactures outside the region in which it is 
located. 
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Table 9-2: Labour Force by Industry Divisions, Counties and Province of Ontario - continued 


Community 
Finance Business and 


Transportation Insurance Personal Public Industry 

Communication and and Service Administration not 

Other Utilities Trade Real Estate Industries and Defence* Stated 

LINCOLN 1951 283i 4,316 739 5,006 x 367 
% 6.4 11.9 2.0 13.8 nil Vo 

1961 3,029 6,498 A274 8,626 1,678 814 

% 6.5 14.0 a 18.6 3.6 1.8 

% Change 29.9 50.6 V2 UBS nil 121.8 

WELLAND 1951 5,305 5,435 791 8,025 x 407 
% 10.5 10.8 ieG: 16.0 nil 0.8 

1961 BS75 7,665 1,286 i. OW, 2,830 Wpe227, 

% 9.2 oe. DD. 19.7 4.9 5 

% Change Ue 41.0 62.6 42.9 nil 2025 

TOTAL PROVINCE 1951 158,125 267,267 61,728 379,129 x 18,416 
OF ONTARIO % 8.4 14.2 6}-63 20.1 nil 1.0 
1961 195,223 370,540 98 454 467,127 181,263 51,703 

% 8.2 15.5 4.1 19.5 7.6 2D 

% Change 25:5) 38.6 59°5 Zoe nil 180.8 


X — no data available 


*Source: Canada, Dominion Bureau of Statistics, Census of Canada, Labour Force, 71957 and 1967, 
(Ottawa: Queen’s Printer), Table 18 and Table 15. 


4. Urban Centres and Their Influence 


The major concentration of urban uses in the Niagara Peninsula Authority is contained in 
the Hamilton to St. Catharines corridor and includes the St. Catharines-Port Colborne- 
Niagara Falls triangle. The wide variety of economic activity in this area is one of the 
strengths of the economic base of the peninsula. 

The area is affected by its proximity to two centres of metropolitan influence, Toronto 
and Hamilton. It is also part of the transportation corridor which links New York on the 
east to Detroit and Chicago on the west. The Welland Canal has a very definite role to play 
in the area, as industries which utilize great amounts of raw materials are attracted to this 
water transportation route. 

The transportation function utilizes large amounts of lands in the study area. The 
major highway transportatian corridors such as the Queen Elizabeth Way from Hamilton to 
Niagara Falls serve to attract substantial amounts of development. The less important high- 
ways are bordered by ribbon development as a result of pressures from urbanization around 
the cities, towns and villages in the region. 

Future large scale industrial development around the Nanticoke area, it is expected, 
will initially have its housing, commercial, and industrial needs provided by the existing 
infra-structure in the area of the Niagara Peninsula Conservation Authority. Thus new roles 
are expected for the established urban centres. Such roles would include dormitory, enter- 
tainment and commercial functions. 

Urban sprawl has spread out from urban centres into areas which are valuable for the 
production of agricultural products. Particularly vulnerable are the tender-fruit lands which 
cannot be easily replaced. The problem is especially acute in the areas of the Hamilton to St. 
Catharines corridor and the St. Catharines-Port Colborne-Niagara Falls triangle. A recent 
report states that ““The Region’s past growth and future potential results from the fact that 
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it lies across two of these growth axes within the emerging urban complex of southwestern 
Ontario.”’* In addition, cheap water transportation through the Great Lakes Basin could be 
utilized to link the region with other more distant areas. This traditionally has given the 
peninsula a locational advantage for industries based on the processing of bulky raw 
materials. 

As urbanization intensifies, the orientation of the Authority programs will be modified 
to emphasize urban environmental management especially along the ravines, the escarpment 
and the shorelines. 


Table 9-3: Average Personal Income By 
Counties and Province of Ontario 1961 and 1966 


Average Personal Income 


1961 1966 Change 
$ $ % 
Lincoln 3,807 4,901 28,74 
Welland 37/58 4,565 21.47 
Province of Ontario 3,825 4,686 22.51 


Source: Taxation Statistics, Department of National Revenue, 
Taxation, 1963 and 1968, Table 5 and Table 6. 


5. Changing Land Use and Controls 


The census figures for 1961 and 1966 indicate that there has been a decrease of 81 farms in 
Welland County and 108 farms in Lincoln County. Some of this change may be due to farm 
consolidation, since there has*been an increase of 31 in the number of farms exceeding 239 
acres in size. However, there has been a corresponding increase in the number of farms 
under three acres in size. The net reduction in number of farms appears, therefore, to be due 
largely to the conversion of 7,316 acres of farmland to other, largely urban, uses. This trend 
indicates the need for proper planning and controls during the rapid changes which are 
taking place. The Authority will have to work closely with the various planning agencies to 
ensure that the appropriate environmental policies are applied. Controls are of two main 
types. Under The Conservation Authorities Act, the Authority may register regulations 
regarding fill, construction and alteration of watercourses. Under The Planning Act, the 
municipalities may exert control through official plans and zoning by-laws. 

The Niagara Peninsula Conservation Authority must place a high priority on the regis- 
tration of fill, construction and watercourse regulations. All rivers, creeks, watercourses, 
organic marshes, shorelines and the Niagara Escarpment should be protected. This is a 
positive action towards the-achievement of better environmental control. The authority 
should co-operate wherever possible with municipalities including the Regional Government 
to give environmental advice. When the fill, construction and watercourse regulations are 
developed and registered, the widest possible publicity should be given to them in order that 
owners and other regulatory agencies may become fully aware of the regulations and their 
goal of environmental protection. 

Priority in establishing fill, construction and watercourse regulations should be given to 
those areas experiencing the greatest urbanizing pressures. These priorities should be set in 
consultation with the regional planning officials. 

Any proposed regional planning policies must be critically evaluated against their 
potential impact on Hazard Lands and not merely against ease of providing urban services. 
These are lands which possess inherent physical limitations such as poor drainage, organic 


* Design for Development: Niagara (South Ontario) Region, Phase I: Analysis, page 23. 
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tion along the Niagara Escarpment. 
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In construction of a residential subdivision in St. Catharines, a small ravine was destroyed by careless 
installation of a storm sewer outfall. 
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soils, flood susceptibility, erosion, steep slopes or any other physical condition which 
could lead to deterioration of environment under various land uses. A more detailed 
discussion of Hazard Lands is included in the appendix for the guidance of the Authority in 
advising its municipalities. 

The shorelines of Lakes Ontario and Erie need special attention to provide access to the 
water. Lake Erie is more important as a cottage area than Lake Ontario. The cottages are 
generally located in the new City of Welland, Town of Fort Erie and Township of Wainfleet. 
Cottages are owned mainly by residents of the region or by those who live just outside the 
area, including a large number of American owners who are mainly Buffalo residents. 


6. Transportation 


The Niagara Peninsula Conservation Authority is located in the midst of a transportation 
corridor which is served by all modes of transportation except airplanes. The Welland Canal 
bypasses the Niagara River and is a key link in the movement of ships and cargoes up and 
down the Great Lakes. 

The corridor is adequately served by road and rail lines. These lines are concentrated at 
Welland and Thorold. The major highway is the Queen Elizabeth Way which connects 
Hamilton and Toronto to the Niagara Peninsula and serves to transport both goods and 
people. Fifty per cent of the trips on the Niagara Peninsula highways are for recreation. 

- The major east-west road links lie below the escarpment on lands best suited for the 
raising of tender fruits. Highway 8 and the Queen Elizabeth Way serve to link the small 
hamlets, towns and cities on the Lake Ontario Shore and serve as scenic routes particularly 
during the fruit blossom period. Highways 20 and 57 serve as the main roads above the 
escarpment connecting Hamilton with Welland and Niagara Falls. 

The railroads provide access in an east to west direction and United States railroads use 
the corridor as the short-cut from New York to Detroit and Chicago. The CNR is below the 
escarpment. The fact that main lines run through the Niagara Peninsula aid the growers and 
exporters of goods and agricultural products to move their produce rapidly to market. 

The numerous winding township and municipal roads serve as scenic roads for recrea- 
tion purposes, but care willneed to be taken during development to prevent the loss of their 
scenic value. 
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Residential encroachment on the flood plain of a watercourse. 


Unstable shoreline banks east of Port Dalhousie eroding at a rate of five to seven feet per year. 


Stabilizing shoreline banks reaching an angle of natural repose. Some protection from littoral currents is 
afforded by the pier at Port Dalhousie. 
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Section 10 
AGRICULTURE AND RELATED ACTIVITY 


Prior to the mid-1800s, agricultural activity in the Niagara Peninsula centered around grain 
and forage crops as well as livestock husbandry. The agricultural produce was primarily for 
local consumption; however, wheat was exported to outside areas during the early 1800s. 

Fruit production became prominent within the Niagara Peninsula in the late 1800s, 
with the major emphasis on apple production. Later, the apple production was reduced due 
to competition from apple growers in other parts of Ontario and in Nova Scotia. The 
Niagara growers lacked sufficient marketing advantages in comparison to other apple-growing 
regions. Hence the Niagara fruit growers shifted their attention to soft-fruit production, as 
the peninsula possesses distinct advantages in climate and soil conditions over other parts of 
Ontario. The number of frost-free days available for soft-fruit production is important to 
the fruit farmer. For instance, in the Niagara Peninsula there are generally 166 days a year in 
Niagara Falls and 174 days a year in Grimsby that are frost-free. Consequently the Niagara 
region, with its early growing season and other favourable conditions, has become the main 
soft-fruit producing area in Ontario. In particular, peaches and cherries account for a sub- 
stantial amount of the production. 

Grape production in the Niagara region has greatly increased since World War II, and 
the increase is primarily due to the demand for improved grape varieties for wine produc- 
tion. Through research, grower co-operation, and the use of new grape varieties, the grape 
production draws the highest dollar value of all fruit production in the region today. It 
would appear that this trend will continue as the future of Canadian produced wines looks 
promising. 

The presence of an early growing season in the Niagara region is also beneficial to small 
fruit growers and specialty vegetable producers. Much of the produce from these farms is 
sold either as fresh market produce or as produce suitable for processing. Within the 
Authority area, the market-type farms are primarily located below the Niagara Escarpment. 

The varied soil types and topographical features within the Authority area have 
undoubtedly influenced the establishment of different types of farm operations. The fruit 
producing areas are, for the most part, below or adjacent to the escarpment; whereas the 
livestock oriented farms are found mainly in the south and south-west. In these areas the 
soils are generally suited for grain and forage crops which are utilized as feed rations for 
livestock. For the most part, these livestock operations are a portion of part-time managed 
mixed-farm enterprises and often yield low or negative net returns. However, some full- 
time dairy and beef cattle type enterprises have been notably successful. 

A number of large commercial poultry farms are located within the western half of the 
area. The number of these farm enterprises has increased considerably in the past 10 to 15 
years. Most of these operations purchase their poultry feed rations in pre-mixed quantities, 
hence very little crop production is carried out on the farm. The capital expenditures on 
these farms are concentrated in buildings and equipment. Swine operations are operated in a 
similar fashion. 

Agricultural activity plays an important role — especially fruit production and its 
associated processing industries which contribute significantly to the economy. Land costs, 
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production costs and other related problems of agricultural production, for the Niagara 
region, have been documented in a number of recent studies.* Since these reports are 
readily available for more detailed information, this particular report does not dwell on the 
aspects of the previously mentioned problems. 


* Design for Development: Niagara (South Ontario) Region, Phase I: Analysis; Regional Development Branch, Ontario 
Dept. of Treasury and Economics, June, 1970. 


Niagara Escarpment Study Group, Niagara Escarpment Study: Fruit Belt Report;Regiona' Development Branch, Dept. 
of Treasury and Economics, August, 1968. 


Reeds, L.G., Niagara Region Agricultural Research Report: Fruit Belt; McMaster University, Hamilton, Ontario, 
March, 1969. 
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Section 11 
FOREST RESOURCES AND RELATED ACTIVITY 


1. Extent and Nature of The Resource 


The survey of local forest cover types was based upon a sampling system designed in a 
manner to generally traverse all physical features of the area. The results revealed no dom- 
inant species or group of species. 

The principal forest cover types are listed for each township as follows, in order of 


frequency and area. 


Table 11-1: Forest Cover Types by Township 


Name of Township 10% and up 5.0-9.9% 1.0-4.9% 
Bertie Red oak White oak- Silver maple- 
Ash-hickory black oak- white elm 
Red oak-basswood- red oak Willow 
white ash Sugar maple 
Binbrook Sugar maple- White oak Beech 
basswood White pine- Ash-hickory 
Beech-sugar maple red oak- Silver maple-white elm 
Red oak-basswood- white ash White pine 
white oak 
Red oak 
Sugar maple 
Caistor Red oak Silver maple- 
White oak- white elm 
black oak- Ash-hickory 
red oak Sugar maple 
Beech-sugar maple White elm 
White oak 
Canborough White oak- Red oak Sugar maple 
black oak- Sugar maple- Silver maple- 
hickory basswood white elm 
White oak 
Red oak-basswood- 
white ash 
Cayuga (North) White oak- Beech-sugar Red oak-basswood- 
black oak- maple white ash 
hickory Sugar maple- 
White oak- basswood 
black oak- Ash-hickory 
red oak 
Clinton Sugar maple Beech 
Beech- 
sugar maple 
Ash-hickory 
Red oak 
Crowland Red oak Ash-hickory Red oak-basswood- 
White oak white ash 
Sugar maple Beech 


Beech-sugar 


maple 
Gainsborough Red oak Silver maple- 
Beech- white elm 
sugar maple Sugar maple 
White oak- White pine- 
black oak- red oak- 
red oak white ash 
White oak 
Red oak- 
basswood- 
white ash 


ou 


Table 11-1: Forest Cover Types by Township - continued 


Name of Township 10% and up 5.0-9.9% 1.0-4.9% 
Glanford Beech- Red oak Sugar maple- 
sugar maple Red oak-basswood- basswood 
Sugar maple white ash 
Ash-hickory 
Grimsby (North) Red oak Beech 
Ash-hickory Beech- 
Sugar maple sugar maple 
Grimsby (South) White oak Red oak-basswood- Sugar maple- 
Ash-hickory white ash white elm 
Sugar maple Sugar maple- 
Red oak basswood 
Beech- Aspen 
sugar maple 
Humberstone Silver maple- Ash-hickory Sugar maple 
white elm White oak- Red oak-basswood- 
Aspen black oak- white ash 
Red oak red oak White oak-black oak- 
hickory 
Louth Sugar maple- Beech- White oak-black oak- 
basswood sugar maple hickory 
White elm Ash-hickory 
Red oak 
White pine- 
red oak- 
white ash 
Moulton Aspen White elm Ash-hickory 
Red oak- Black ash- 
basswood; white elm- 
white ash red maple 
Sugar maple- 
basswood 
City of Niagara Falls Red oak 
White elm 
Beech 
Niagara Township Red oak White oak Aspen 
Ash-hickory Red oak- 
White elm basswood- 
White oak- white ash 
black oak- Sugar maple 
red oak 
Pelham Red oak White pine- Hemlock 
Beech-sugar maple red oak- White oak-black oak- 
Sugar maple- white ash hickory 
basswood Silver maple- 
Red oak-basswood- white elm 
white ash 
Saltfleet White oak Beech- 
White oak- sugar maple 
black oak- 
hickory 
White oak- 
black oak- 
red oak 
Red oak-basswood- 
white ash 
Ash-hickory 
Seneca Ash-hickory Sugar maple Silver maple-white elm 
Sugar maple- White oak- 
basswood black oak- White oak 
Red oak-basswood- hickory Red oak 
white ash White pine 
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Table 11-1: Forest Cover Types by Township - continued 


Name of Township 10% and up 5.0-9.9% 1,0-4.9% 
Sherbrooke Sugar maple 
Ash-hickory 
Red oak-basswood- 
white ash 
Thorold Sugar maple Aspen Beech 
White oak- Sugar maple- 
black oak- white elm 
red oak Ash-hickory 
Red oak 
Beech- 


sugar maple 
Red oak-basswood- 


white ash 
Wainfleet Aspen Red oak Silver maple- 
Gray birch- Ash-hickory white elm 
red maple Sugar maple 
Beech- 
sugar maple 
White oak 
Willoughby Red oak-basswood- White oak- Silver maple- 
white ash black oak- white elm 
Sugar maple red oak 
Red oak 
Ash-hickory _ 


Examination of the cover-type listings for the townships indicates no dominant cover 
types but the greatest proportion of stands are composed of hardwoods. In particular, 
beech, sugar maple and basswood associated cover types contribute to the largest 
percentages. 

Much of the forest cover has experienced considerable cutting pressure and now forest 
clearing for urban-type expansion is depleting many of the remaining wooded areas. It 
would be appropriate if the present stands in the Authority area could be maintained and 
properly managed. 


2. Woodland Conditions 


Survey observations showed the physical conditions of the woodlands to be as follows: 

Stand density of all the species within a woodlot indicates the degree of exploitation or 
pressures that have taken place within the woodlands. Numerous open spaces within a 
woodlot displaying under-stocked or spare density, indicate that the woodland may have 
been improperly managed. A high density stand indicates a mature stand with possible 
overcrowding which in turn could affect the natural regeneration within the woodlot. It is 
evident from the survey that many of the woodlots display well-stocked densities with 
sufficient openings for regeneration to take place under normal conditions. 

The degree of regeneration indicates whether or not successful regrowth is occurring to 
replace trees that have been extracted or that have died from various causes. The rating 
related to the density of young tree growth with diameters of 0.5 inches or less (DBH)* 
within the woodlot, and also reveals the future species that will be found in the woodlot. 
The majority of the woodlots studied in the Authority had fair reproduction ratings, with 
25 to 50 per cent of the trees within the woodlots of 0.5 inches or less in diameter. 

Most of the private forests sampled in the Authority fell within two classes, in which 
tree diameters (DBH) ranged from 4 to 10 inches or 10 to 18 inches. Hence some merchant- 
able timber could be drawn from a number of woodlots on a selective type of cutting 
operation. 


* Diameter at breast height. 
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The major portion of the forest cover is hardwood, although there are some stands of 
mixedwood, as well as some stands of white pine. These white pines are descendants of the 
original pine forests that were common in many parts of Southern Ontario. White pine can 
be found also within some of the hardwood mixtures. 


3. Niagara Escarpment Woodlands 


The present woodlands along the escarpment are a unique asset to the Niagara Peninsula. 
Consequently, the 1970 survey included cover-typing of the significant woodlots within a 
two-mile banc along the escarpment. Woodlots were also studied for the Jordan Harbour 
extension in addition to the Short Hills area north of Fonthill. 

The resultant cover-typing delineated the dominant species that can be found within 
the woodlands: namely, sugar maple, beech, basswood, ash and hickory. Furthermore, the 
species association revealed a definite pattern along the escarpment whereby sugar maple- 
basswood trees were apparent on the sloping face of the escarpment, ash-hickory, white elm 
and white oak were commonly found along the top of the escarpment and red oak, bass- 
wood and white ash associations were common along the base of the escarpment. Hemlock, 
which is shade tolerant, was common in the deeply incised valleys within the escarpment 
face. 

Following is a list of cover types found along the escarpment: 


Type Type 
Number Cover Type Number Cover Type 
4 Aspen ; 50 White oak 
8 White pine-red oak- 51 Red oak-basswood- 
white ash white ash 
9 White pine 52 Red oak 
10 White pine-hemlock Sul Beech-sugar maple 
1] Hemlock 59 Ash-hickory 
12 Sugar maple-beech- 60 Silver maple- 
yellow birch white elm 
its Sugar maple-basswood 60a White elm 
14 Sugar maple 88 Willow 


4. Private Forest Plantations 


In conjunction with the 1970 woodlot surveys, private forest plantations were also studied 
in the Niagara Authority. These plantations were evaluated with the following aspects in 
mind: location and function, tree species planted, and general conditions of the plantation. 

The survey indicated that the largest proportion of plantations were primarily located 
either on hill slopes or bottom lands; also that the plantations usually contained at least 
two or more tree species, although the plantations with only one species were larger in 
acreage. The largest plantation found was approximately sixty acres in area and it had been 
planted entirely with Scotch pine. The next largest plantations with one dominant species 
were red pine and jack pine, respectively. 

The original intent of many of the established plantations is not known. However, of 
the plantations studied, 69 per cent provide some form of sheltering effect. These planta- 
tions, intentionally or not, provide wind protection for dwellings, roads, lanes, crops and 
livestock. In addition to the sheltering function, forest plantations and the resultant residual 
litter from the trees can provide some control measure on highly erosive soils found on 
steeply sloped lands. Many of the older plantations are concentrated in the northern portion 
of Pelham Township where much of the terrain is rather steeply sloped. 

Of the plantations studied, 80 per cent had very high survival counts. The check period 
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FOREST COVER TYPES 


4. ASPEN 49. WHITE OAK - BLACK OAK - RED OAK 

8. WHITE PINE - RED OAK - WHITE ASH 50. WHITE OAK 
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— 10. WHITE PINE - HEMLOCK 52. RED OAK 


PAs T? VT Il. HEMLOCK 57. BEECH - SUGAR MAPLE 
A hr eaten 2. SUGAR MAPLE -BEECH-YELLOW BIRCH 59. ASH - HICKORY 


SS 
— —] > 

[? 

ee 
~~  aee Z Ae 
dima: f a ake 13. SUGAR MAPLE - BASSWOOD 60. SILVER MAPLE - WHITE ELM 
Lf / on a 14. SUGAR MAPLE a. WHITE ELM 
= Y/ = Tal roo) El _ WIL 
a v yd = / | 57) 
[a i d win Fra Rs 
a," ) S| 5 a A 
CN? (es Pr Ag st s 
| a! y } Soe 
eo -d x Pee fs rs 
& Ne tpe * Noe les bed Tr € 
UT NE it 
N h ie he 
. TNS | = 


P< 


Nee = 5 


EXISTING WOODLAND 
ALONG THE 
NIAGARA ESCARPMENT 


(The Niagara Escarpment Study - Gertler] 


ey Ge oe ee: 


(3S FOREST COVER TYPES 

(23) _~=CWET ScRuB 

(@3_~=CépRY:« SCRUB /p Z 

Gs PLANTATION FIG. IIl-I 
WIN OF PELH A 


1 h ° 1 2 3 
SCALh_ [Saas MILES 
DEPARTMENT OF THE ENVIRONMENT - CONSERVATION AUTHORITIES BRANCH = T.L.4. = 197 


ie 


w 


pre na y 


bors: 
a al 


' Hs 
WY vi 
it 
es 9, \; 
: et say Pal 
mat yy : 
ue vee wR: Bitees 
To } m, - is ila , z: 
: A: 
Ba en Pe aALE. 
doh eA ye 
ra Wy 
Ni 
7 Ve 


ny eal 
hee 
5 af 
. fi } 
pay) le 
ig a 
; 
+ 
4 
ria | 
ale fi 
ee & 


Wee, one se if nie abit Maan Wve Me eee) eh a vit ae _ 
) 61) GRANDE NBO ESE til, Ate ded i toes opaeye 2Ohw etn 
havrvalineniti Did hy ae ube wealededidled neice ad . 


yid ¥ KTP a « ary ol i P i , “it oly nyt 
; ented ah tins Hae wer’ Vek) meee i 
is a — roes 
"i Let, Satiee: ==: gnNaRUlbe 
ovis 
; ‘ 3 be - a ae aan 
ee ee ee 


for many of the individual trees within the plantations had been short, but over-all growth 
was good. Stand density was also very high, with only 15 per cent of the plantations studied 
displaying “‘patchy” stands. This latter condition was more apparent in the wet low-lying 
areas common in Crowland and Wainfleet Townships because the excessively wet areas were 
not suitable for the tree species selected for the plantations. 

In general, the over-all growth rate was considered to be good for 50 per cent of the 
plantations and varying quantities of merchantable timber were found in 12 per cent of the 
plantations. Those plantations displaying retarded growth rates could possibly be improved 
by carrying out thinning, insect control and replacement planting with suitable tree species. 
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Section 12 
OUTDOOR RECREATION AND RELATED ACTIVITY 


Recreation has played an important role in the social and economic development of the 
Niagara region. Historically, the Niagara Falls area has been a focus for recreational activity, 
attracting sightseers and tourists from all over the world. 

The Niagara Peninsula is surrounded by water. Lake Ontario, the Niagara River and 
Lake Erie offer beaches for cottaging, boating and swimming, with Lake Erie being the most 
popular for this type of activity. 

Inland, the Welland Canal, and of course, the Niagara Escarpment have attracted many 
people. 

Many agencies, both public and private, have established facilities or open space for 
public recreation in the Niagara Peninsula Conservation Authority. 


1. Niagara Parks Commission 


The Niagara Parks Commission was established in 1885 to “maintain, preserve and enhance 
the beauty and surroundings of the Canadian Niagara Falls and the Niagara River from Fort 
Erie to Niagara-on-the-Lake and to develop, operate and maintain a system of recreational 
and educational facilities which will facilitate and add to the visitors’ enjoyment of the 
splendour of the Falls Area.”’ 

Towards this end, the commission now operates a park system consisting of approxi- 
mately 3,500 acres of land and encompassing such diverse features as the Falls, National 
Historic Sites, Hydro-electric power plants, cemeteries, golf courses, a marina, the Horticul- 
tural Gardens, significant natural areas, and various devices such as the Spanish Aero Car and 
boats to explore the Falls and Gorge area. In addition, the commission operates two camp- 
grounds, Millers Creek Park, and Charles Daly Park. 

The success of the operation of the Niagara Parks Commission is reflected in the visitor 
attendance to the area compared to Niagara Falls, New York, which is presently much less 
scenically and aesthetically attractive. 

Projected visitor attendance to Niagara Falls, N.Y., is 7.5 million in 1975, while in 
1967, Queen Victoria Park in Niagara Falls, Ontario, catered to approximately 10 million 
visitors.* 


2. St. Lawrence Seaway Commission 


This commission operates the Welland Canal, “‘where the ships climb over the mountain.” 
This is an extremely popular attraction for visitors to the area. An observation platform, 
visitor information centre, and picnic area are located at Lock 3 in St. Catharines. 


Approximately 64,000 people excluding bus tours, passed through the turnstile to the 
observation platform in 1970, while it is estimated that approximately one-half million 
persons visited Lock 3 during the same period. t 

Unfortunately, this is the only area developed for observation of the lock system 
although limited parking is available at all the locks. While much of the shore of the canal is 
developed as parkland or open space, the potential of this area has not been tapped, and is 
used very little by visitors or local residents. 


* Niagara Parks Commission, Long Range Comprehensive Planning Studies, Richard Strong & Associates Limited, 1969, 
Page 37. 


+ Personal communication with the St. Lawrence Seaway Commission. 
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3. Hydro-Electric Power Commission of Ontario. 


This commission offers tours through its generating stations, notably the Sir Adam Beck 
station. 


4. Ontario Department of Tourism and Information 


Although not directly involved in offering recreational facilities in the area, the department 
plays a very important role in publicizing the region through its publications and the Visitor 
Information Centres, as well as the Tourist Reception Centres at the Canada-U.S. border. 
These facilities serve many visitors to the area, providing them with directions and informa- 
tion. This department is also responsible for the licensing of all tourist establishments and 
ensuring that these establishments conform to the standards set out in The Department of 
Tourism and Information Act. 


5. Ontario Department of Highways 


As well as being responsible for the planning, construction and maintenance of main high- 
ways, this department operates a number of roadside pullouts for picnic purposes. These 
areas provide at least one picnic table and a garbage can, and some also provide fireplaces. | 
None in the area allow overnight camping. These areas are generally well maintained and 
provide a popular, useful recreational facility in the Authority area. 


6. Municipalities 


Many of the municipalities operate various types of outdoor recreational facilities including 
parks, playgrounds, swimming pools, cultural sites such as museums, and picnic areas. 

The quality of these facilities varies greatly. However the majority, like the Wainfleet 
Memorial Park, are excellently maintained and offer a wide range of facilities. 


7. Niagara-on-the-Lake 


Mention should be made here of Niagara-on-the-Lake. This historic townsite, the first capital 
of the province is being preserved largely through the efforts of private, concerned citizens. 
The Shaw Festival, a unique theatrical production, draws many hundreds of theatre goers to 
the town during the summer months. 

Other attractions such as the Mime Theatre, the buggy rides, pleasant parks, and a 
yacht harbour makes this area a prime attraction. Many agencies are also involved in the 
preservation of the buildings and historical artifacts of the area. The Niagara Parks Commis- 
sion, and the National Historic Sites Board have been instrumental in rebuilding, publicizing 
and operating sites such as Fort George and Navy Hall, Butler’s Burying Ground and others. 
Many historic plaques have been placed at homes and sites in the town. The Ontario 
Heritage Foundation has acquired the Niagara Apothecary and this will be operated as an 
apothecary museum. This area has tremendous potential as a total living museum displaying 
an important segment of our national and provincial heritage. Much of the potential is as yet 
untapped, and steps should be taken to ensure its continued existence. 


8. Department of Lands and Forests 


Although this department has not, as yet, developed any provincial parks in the Niagara 
Peninsula, it is actively engaged in a land acquisition program, with a view toward establish- 
ing a major park in the area as well as providing access to Lake Erie. 


9. Private Recreational Facilities 


In addition to the above government agencies offering outdoor recreation facilities, there are 
a number of privately owned and operated recreational facilities. These are too numerous 
for complete enumeration here, but most are located on Figure 12-1, ‘Existing Recreation 
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Ship-watching from the obersvation platform at Lock 3 of the Welland Canal. 
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Facilities.”’ Most of the privately operated camping areas are well maintained and excellently 
operated. 

Because of the excellence of the operation, one, however, is worthy of comment here. 
Probably one of the best privately owned and operated camping areas in the Authority is 
Cave Springs Park. This excellently maintained site, covering approximately forty acres in 
the Town of Lincoln, offers 30 campsites and a number of picnic tables. The campsites are 
well spaced, and conform to the natural landscape of the area. A wading pool and pond 
accent the area, and there is good separation between campers and day-users. The operators 
are to be commended for the excellence of their operation. 

Other well conceived and operated campgrounds include Shangri-La Valley, Still Acres, 
Bissell’s Hideaway, and Sherkston Beach. 

In all, 23 tent and trailer parks were inventoried during the summer of 1970. These 
offered a total of approximately 6,000 individual campsites, of which approximately 1,500 
were serviced with electric outlets and suitable for trailers. 

Within the Niagara Peninsula Conservation Authority boundaries, approximately 350 
hotels, motels, and rental cabins offer sleeping accommodation for close to 29,000 tourists. 
Many of the cabin rental type of accommodation were inventoried, but not those in the 
immediate vicinity of the City of Niagara Falls where rental accommodation of various 
types is available. 

A total of 10 marinas which cater to the boating population were located during the 
survey. In most cases these facilities occurred in conjunction with yacht or boating clubs, 
and offered approximately eight hundred moorings or dock locations, along with a wide 
range of services. Four of the ten had sewage pump-out facilities. 

With regard to winter facilities, only one ski area at Fonthill was identified during the 
summer survey. This lack of winter facilities is not to be unexpected owing to the short 
winter season, and the relative lack of snow. Undoubtedly cross-country skiing and snow- 
shoeing occur, especially along portions of the Bruce Trail, and snowmobiling is increasing in 
popularity, but, as yet no formal facilities exist for these pastimes. 


10. Drives and Trails 


A marked scenic drive wends its way back and forth along the escarpment from Hamilton to 
Niagara-on-the-Lake where it connects with the Niagara Parkway. Following back roads, this 
attractive drive needs some improvement, both in signing and in relocation. More will be 
said of this facility later in the report. 

Another popular, well known recreational facility in the Authority is the Bruce Trail. 
This cleared, marked footpath follows the Niagara Escarpment from Queenston to 
Tobermory, Ontario. To date it is the longest continous hiking trail in the province. The 
first section of the trail was completed (east of Beamsville) in 1962, while the whole length 
of the trail (approximately 465 miles) was opened in 1967. The trail is maintained by 
volunteers and for the most part crosses private land with the landowners’ permission. 

Magnificent views of Lake Ontario and the surrounding area are available from 
promontories along the escarpment, while in other places the hiker can view spectacular 
waterfalls during the spring freshet, and many types of flora and fauna, many species of 
which are rare or found in few other locations in Ontario. 


11. The Niagara Peninsula Conservation Authority 


In operation, since 1959, the Authority provides a number of Conservation Areas offering 
many outdoor recreation experiences to the public. These include Long Beach Conservation 
Area, St. Johns Conservation Area and the Virgil Ponds. 

Camping, swimming and picnicking are available at Long Beach, Chippawa Creek and 
Ball’s Falls, while Virgil is as yet largely undeveloped. The St. Johns Conservation Area 
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offers a fishing pond operated on a put and take basis, as well as interpretive walking trails 
through one of the few fine portions of Carolinian forest still preserved. | 


12. Cottages 


Cottaging has played a significant role in recreation in the Niagara Peninsula Conservation 
Authority. Owing to the lower water temperatures and lack of sandy beaches there are 
fewer cottages on Lake Ontario than on Lake Erie. Due to the difficulty in determining 
whether or not cottages were being used as year-round residences, identification was almost 
impossible on the Lake Ontario shore. However, approximately one hundred and eighty 
were identified. ; 

The best description of cottaging along the Lake Erie shore may be found in Professor 
J.M. Jackson’s research report, Recreational Development — the Lake Erie Shore. * 

Jackson points out that the most prolific and apparent land use along the shore is the 
seasonal dwelling and further, the quality of these dwellings varies from virtual slum shack 
to opulent mansion. Approximately three thousand and five hundred cottages have been 
identified on the Lake Erie shore between Fort Erie and Lowbanks. American ownership 
accounts for more than half the ownership of these cottages, while the rest are owned by 
Canadians, the majority of whom live in the Hamilton or Niagara Peninsula area. 

Cottages have presented special problems with respect to public access to the Lake and 
more will be said of this later. 


13. Social and Economic Importance 


Recreation can play an important role in the social as well as the economic development of 
a region. It is a well documented fact that owing to increasing mobility, leisure time and 
disposable income, greater pressure is being brought to bear upon the outdoor recreation 
resources of the province, and this pressure has been felt for quite sometime in the Niagara 
Peninsula Conservation Authority. 


It is apparent that man actively seeks a periodic change in environment, and as people 
in Ontario become concentrated more and more in urban areas, they tend to seek natural 
environments in which to pursue their leisure time activities. Research has shownt that 
continued overcrowding can lead to stressful situations, wherein social and physiological 
aberrations occur. This stress can be relieved by periodic release from crowded situations. 
Ample opportunities for high quality outdoor recreation experience help alleviate this stress 
thus contributing to the over-all quality of life. 

It was found that the average vacation trip expenditure in Ontario in 1966-67 was 
$65.** It is difficult to ascertain what the future number of visits and volume of expendi- 
tures will be but in 1965, approximately three hundred and seventy thousand vacation trips 
to the Niagara-Iroquois Tourist Area originated from Metropolitan Toronto alone.tt 


These figures and reference to the visitors to Niagara Falls and the Welland Canal 
demonstrate that tourism and recreation contribute a significant amount of money to the 
local economy. To ascertain the total economic activity generated the “multiplier effect” 
must be considered. The multiplier effect occurs when money spent in an area is respent to 


* Jackson, John M., Recreational Development — the Lake Erie Shore. Research Commissioned by The Niagara 
Regional Development Council, Whitby, Ontario, 1967, page 134 et seq. 

+ See for example, Deevey, Edward S., The Hare and the Haruspex: A Cautionary Tale. American Scientist V 48 Sept., 
1960, pp. 415-430. 

**x Lusty, Gordon, Study of Travel by Residents of Ontario, Survey Research Limited, 1967. 

++ Klopchic, Dr. P., An Analysis of Travel Habits and Expenditures of Metro Toronto Households, April, 1964 — April, 
1965. Travel Research Branch, Dept. Tourism and Information, Toronto, 1965. 
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acquire further goods and services locally. It is estimated that a multiplier of “‘2”’ can be 
applied in Ontario.* 

Thus it may be seen that recreation and tourism can play a significant role in the social 
and economic development of an area. 

The Niagara Peninsula Conservation Authority is in a position to increase the oppor- 
tunities for high quality outdoor recreation experiences in the area under its jurisdiction. 
Great care must be taken to ensure that recreation opportunities, be they active or passive, 
land intensive, like picnicking or tenting, or extensive like hiking or hunting, afford the 
participant an enjoyable, re-creative experience. The Authority must recognize the 
importance of open space acquisition now if it is to remain a positive force in the realm of 
outdoor recreation in the Niagara region. 


* Parkway Consultants, Niagara Escarpment Scenic Drive Feasibility Study, 1968, page 36. 
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Section 13 
RELATIONSHIP OF PRESENT ECONOMIC DEVELOPMENT 
AND WATER RESOURCES DEVELOPMENT 


Early settlement in the Niagara Peninsula followed the route of the fur trading schooners 
along Lake Ontario and up the Niagara River. The waters of Ten Mile Creek and Twelve Mile 
Creek were good, and provided for the operation of mills, using water power. The develop- 
ment of Thorold and St. Catharines was a natural result of the location of mills at these 
sites. The establishment of the first Welland Canal (1829) gave rise to several new com- 
munities. 

Over the years, aside from the small mills and factories, the principal water managing 
body has been the Welland Canal Company, regulating flows in the canals and diverting 
water from the Grand River at Dunnville to aid navigation. Later this function was taken 
over by the St. Lawrence Seaway Authority, and to some extent, the Ontario Hydro. 

The constant, and abundant supply of water from the Niagara River spurred the 
development of facilities to generate hydro-electric power, starting in 1895. Numerous 
municipalities and the bulk of the region’s industry relied on Niagara Falls for their power 
requirements, and these facilities had a significant impact on the development of the 
economy of the region. 

The Welland Ship Canal’s ponds also supplied power, and later a diversion of Lake Erie 
water, from the Canal to Twelve Mile Creek at De Cew Falls, gave rise to further electric 
power-generating capabilities. 

In examining the economic evolution of the area within the Conservation Authority, 
one cannot separate economic achievement from the purposeful and efficient development 
of water resources. As the hydraulic projects became bolder and more proficient, so the 
region’s economy became bolder and more proficient. No doubt this development of both 
water resources and the economy will continue in the future. However, as the demand for 
more water grows on the rivers and streams of the Authority, so does the burden of keeping 
these rivers from further deterioration. A concentrated effort on the part of all of those who 
are connected with water use and management, is the only avenue for solution to this 
problem. 
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Section 14 
FLOODWATER DAMAGE 


The Niagara Region has a history of floods causing both damage and inconvenience, some of 
which date well back into the 1800s. 

There can be little doubt that the flood damage is a result of man’s encroaching on 
floodplain lands and his inability in the earlier days to foresee the possibility of higher water 
levels while building structures on these lands. The change in landscape from forest covered 
lands to intensely cultivated fields, and the subsequent urban development with more 
efficient drainage systems also accelerated the spring runoff resulting in increased peak flows 
in the rivers and streams. 

Most notorious of the streams is the Welland River, whose swollen waters have inundated 
large areas many times both in the City of Welland and in the agricultural lands upstream. 
Flooding of lesser severity also plagued the areas adjacent to Twenty Mile, Beaver Dams and 
Forty Mile Creeks. 

Almost all recorded floods were the result of a sudden spring thaw, at times combined 
with a heavy rainfall, as in the case of Forty Mile Creek on January 7, 1932, where, on the 
Niagara Escarpment, ‘“‘Farms resembled lakes, ranging in depth, from a few inches to a few 
feet....” This was brought on by two days of downpour and a quick thaw. 

On March 27, 1936, floodwaters of the Beaver Dams Creek cut off nearly one hundred 
families in Thorold, causing $25,000 damage and drowning a great number of cattle, swine 
and poultry. 

The Welland River rose 8 feet in 24 hours, flooding innumerable houses in the City of 
Welland on March 27, 1936. On February 17, 1954, the river reached the elevation of 572 
feet at Beckett’s Bridge, some eight miles upstream of the City of Welland causing extensive 
flooding. 

The extent of annual “‘normal”’ floods affecting agricultural lands was found to be in the 
order of 250 acres for the Welland River and 220 acres for Twenty Mile Creek. These figures 
were based on interviews of property owners living adjacent to the two watercourses. 

While the damage caused by these floods is not great, valuable agricultural land is forced 
out of production and, in at least two instances, several thousand dollars worth of fruit crop 
was lost. 

Flooding within the Beaver Dams Creek watershed can be attributed in part to silting 
which reduced the channel conveyance downstream of the Welland Ship Canal. 

While it is true that past recorded floods did not result in excessive damage, it must be 
remembered that, as pressures for development transform former pastures and orchards into 
industrial and residential areas, the threat of flood damages of great magnitudes will 
increase. 

At the same time, the recent heavy concentration of commercial poultry farms on the flat 
terrain above the escarpment provide the potential for gross pollution of the nearby streams 
in the event of a major flood. This is especially true in the areas adjacent to the floodplain 
of Forty Mile Creek and Spring Creek, south of Grimsby. Further development of this 
nature must be properly planned to ensure that such problems will not occur in the event of 
a heavy runoff. 

Table 14-1 gives the estimated values of peak flows for selected streams and various 
return frequencies. The computation of the peak flows was based on streamflow records, 
synthetic hydrographs and other available sources. 
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Table 14-1: Peak Flows of Selected Streams in the Niagara Peninsula for 


Various Recurrence Intervals 


Drainage 
Stream and Point of Area 
Interest Sq. Mi. 
Forty Mile Creek, 
at Beamers Falls 20.65 
Fifteen Mile Creek, 
at Rockway Falls 2129 
Forks Creek, : 
at Welland River 55.66 
Twenty Mile Creek, 
at Ball's Falls 113.0 


Peak Flows for the Recurrence Interval of 
1 in 25 years 1 in 50 years 1 in 100 years 
hice Sis Cie, “ORI CifSa | Csim: 


1,500 7208 Bily7o0 CA] eZ OOTP Oley 
1,500 70.1 lOO) 822265 27100 98.6 
1,700 30:5 2,250 40.4 2,675 48.1 


4,400 38.9 5,000 44.2 5,600 49.6 


a 


Note: Flow values derived from limited data. 


* c.f.s. is cubic feet per second 


+ cs.m. is cubic feet per second per square mile 
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Section 15 
EROSION DAMAGE 


Soil erosion is the displacement of soil particles by water and by wind and the rate of 
erosion is dependent upon many factors: some natural and others due to man’s activities. 
Physical characteristics such as soil structure and permeability are important factors when a 
soil is subjected to heavy water runoff or to high winds on exposed slopes. Fine-particle soils 
are quite susceptible to displacement when subjected to the impact of raindrops during 
heavy rains, especially when these soils lack adequate vegetative cover. The rate of erosion 
can be affected by the time and pattern of the rainfall itself in that intense rainfall over a 
short period on unprotected soil may cause serious soil losses. When the surface soil is soft 
and the sub-soil is still frozen, heavy spring rains can be particularly damaging. 

Erosion can reduce agricultural crop yields. It also results in the deposition of soil 
material onto other lands, the filling in of reservoirs, an increase in flood potential because 
of more rapid water drainage through gullies, pollution of streams, silting of ditches and 
clogging of drainage systems. 


1. Field Erosion 


Areas where field erosion is either a problem at present or will obviously become a problem 
in the Niagara Peninsula Conservation Authority were mapped during the survey. The 
following are the field erosion types that were noted: 


a. Sheet Erosion 

Sheet erosion is initiated when runoff flows down an exposed cultivated slope, becoming a 
sheet of water transporting the finer topsoil particles — in effect, slope washing. This form 
of soil disturbance is the most subtle phase of erosion, as it often proceeds without 
attracting attention as no outstanding surface markings are apparent. Perhaps sheet erosion 
is the most serious type of erosion, since the topsoil contains most of the readily available 
plant nutrients and organic matter needed to support growth. 


b. Rill Erosion 


An accelerated movement of water on sloping cultivated fields can initiate a downward 
cutting action through the surface soil to form closely spaced, shallow channels called rills. 
The rill formations usually occur at the lower reaches of the sloping field where the runoff 
increases its abrasive potential. 


c. Gulley Erosion 


Gulleys are advanced stages of rill formations, in which the depth and width of the eroded 
channels become rather extensive. Intense remedial work may be required to control and 
repair fields that have been subjected to widespread rill and gulley erosion. 

During field erosion investigations, it became readily apparent that the degree of erosion 
often related to the length and degree of the field’s slope; and that the presence of soil cover 
in the form of stubble or other plant material can reduce the erosive power of rainfall or 
runoff on cultivated fields. Grain crops give the soil partial protection from erosion, while 
row crops give comparable protection only at their maximum development stages. Row 
crops provide no protection during soil preparation, planting and early growth stages. 

Soil erosion is increased by poor tillage methods such as cultivating up and down slopes, 
lack of maintaining field edges or the encroachment of ploughing along ditch slopes, gullies 
or valley slopes. Lack of planning headlands upon the commencement of ploughing or the 
establishment of upslope dead furrows are often the initial contributors to rilling and 
gullying on cultivated fields. 

To reduce erosion hazards, crop rotations should be considered that include sod-forming 
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crops, which will assist in maintaining an aggregated porous structure as compared to the 
restricted porosity of soil that has been continually crop-cultivated. 


2. Erosion on Urban Construction Sites 


During the survey, various soil erosion situations were observed within the urban settlements 
of the Authority. In particular the degree of soil erosion attributed to construction activity 
often resulted in unnecessary silt depositions. Newly exposed soil from excavations or 
stockpiles were often left unprotected and consequently the eroded soil particles entered | 
natural drainage courses or municipal drainage systems in the form of silt. Hence the quality 
of water in natural streams is impaired, and costly maintenance work is required to clean 
out the municipal drains. 

To control the amount of undesirable silt deposition, appropriate vegetative cover should 
be established on these particular sites to reduce soil erosion and silting. 


3. Erosion and Logging in Woodlots 


Erosion can also occur in forested areas, where different agencies cause the removal of 
protective litter and reduce vegetation living on the forest floor. 

It became apparent that erosion of the forest floor is occurring along the steep slopes of 
the Niagara Escarpment, where some natural drainage courses have transcended the slope of 
the escarpment. It is in these locations where unconsolidated soil conditions are susceptible 
to erosion and consequently deep gulleys and ravines have been created within the sloping 
woodlots. 

Potential soil erosion problems were noted in woodlots which had recently been cut-over 
during logging operations. In particular, the deliberate crossing of small streams by wheeled 
skidders and tractors for the purpose of log removal initiates unnecessary stream-bank 
erosion and sedimentation problems. 


4. Stream-bank Erosion 


Stream-bank erosion is prevalent in various forms along numerous streams in the Niagara 
Authority, and the locations have been mapped. Stream-bank erosion is found where the 
soil is exposed and subjected to the erosion activity of flowing water in a stream. A 
fluctuating water level in the river can often leave rather extensive areas of exposed bank for 
further erosion activity. 

The various forms of stream-bank erosion that were documented are as follows: 


a. Slumping 

Slumping is the downward and outward movement of unconsolidated materials at the toe of 
a stream bank, usually occurs where the slope has been sharply steepened. The steep slope 
has little or no vegetative cover and is highly subject to the erosive action of the flowing 
stream current. 


b. Undercutting 

Undercutting usually occurs when the lower portion of the stream bank is underminded, 
while the upper portion of the bank is left intact to form an overhanging cliff-like situation. 
This form of stream-bank erosion generally occurs at the outside bank of a stream bank 
where the water flows fastest and hence causes greater erosive cutting action. Since a stream 
is a dynamic entity, and has continual changes of its course, the precise locations of 
slumping and undercutting can also change over a period of time. 


c. Stream-bank Erosion due to Livestock 


Stream-bank collapse or displacement due to the treading of domestic stock along stream 
banks is quite prevalent along streams in the Authority. It should be noted that not only are 
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Undercutting of stream banks is a 
common feature along watercourses in 
the Authority. 


Livestock grazing along stream banks 
can often initiate soil erosion prob- 
lems. 


Eastport sands along segments of the 
Lake Erie shoreline are subject to wind 
action that can result in sand blow- 
outs. 


the stream banks deteriorated, but the resulting deposition of bank material into adjacent 
waters can create silting and sedimentation problems. 

To eliminate or reduce the incidence of stream-bank erosion, methods of bank 
stabilization should be considered, as well as limiting cattle access to the stream banks. 


5. Wind Erosion 


Wind erosion occurring on exposed, elevated surfaces can initiate soil erosion problems 
which are often referred to as blow-outs. In the Niagara Peninsula Conservation Authority, 
the exposed stone-free Eastport sands along the Lake Erie shoreline are subjected to strong 
onshore winds, and often blow-out situations become evident. 

To reduce or eliminate unnecessary soil displacement along the shoreline, remedial 
measures such as the establishment of vegetative cover in the form of appropriate grasses, 
shrubs or trees should be considered. Erosion control measures have been fairly successful in 
the vicinity of Point Abino; however, other locations subjected to strong winds should be 
considered for soil stabilization measures. These latter locations are found on Lake Erie at: 
Windmill Point, Pleasant Beach, Reebs Bay, Morgans Point, and west of Grabell Point. 
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Section 16 
SEDIMENT DAMAGE 


The small particles of solid matter present in water, either carried in suspension, or rolled 
along the streambed, which are ultimately deposited on the bottom are referred to as 
sediment. All streams transport some sediment, and there is no doubt that they always will. 

Studies have shown that the sediment content of rivers is the highest during, or just after, 
the flood flows, since the capacity of water to carry sediment increases with the velocity of 
flow. 

Fine granular soils, such as sandy loam, or silt, are easily eroded by the water moving over 
the ground surface and are carried into creeks and rivers. Very fine-particled cohesive 
materials, such as clay, are less easily eroded but the particles stay in suspension longer and 
travel farther downstream. 

The drainage areas of Twenty Mile Creek, Forty Mile Creek, and the Welland River are 
located on the Haldimand Clay Plain and these waters exhibit a high load of sediment, most 
of which is fine clay particles. The highest recorded amount of suspended solids in this 
region — 190 parts per million (p.p.m.) — was measured in Oswego Creek, a tributary of the 
Welland River. 

While there are no reservoirs on Twenty Mile Creek, the sediment is deposited in the 
reaches where the flow is very sluggish, encouraging vegetative growth and reducing channel 
capacity. Sediment is also slowly filling up Jordan Harbour. 

A similar condition exists in the Welland River, where some of the sediment is trapped in 
the siphons under the Welland Canal. In 1969, two of the 22-foot-diameter siphon tubes 
were dewatered and subsequent inspection revealed that silt and debris reduced the 
cross-sectional area of the tubes by about fifty per cent. Further investigations by divers 
indicated that, while there was considerable accumulation of sediment in the conduits, the 
material appeared to be in a semi-suspended state, and would probably be flushed out 
during flood flows..The cost of silt removal and associated repairs was about sixty thousand 
dollars. 

Table 16-1 tabulates the results of the sampling program carried out during the months of 
May and July in 1970. The analysis was done at the laboratory of the Ontario Water 
Resources Commission at Islington. 

Perhaps the greatest rate of sediment enpstt has been observed in Gibson Lake, the 
storage reservoir of the De Cew power generating station of the Ontario Hydro. The 
accumulation of sediment in this lake is in excess of 11 feet deep, whereas the average depth 
of water is less than 2.5 feet. Much of this silt is industrial waste in the form of wood fibre 
carried in by Beaver Dams Creek. 

The quantity of silt in the easterly part of Gibson Lake was estimated to be in excess of 
715,000 cubic yards. The surface area is about seventy-six acres, and the total storage is less 
than 170 acre-feet or about thirty-three per cent of the original capacity. 

Figure 16-1 shows the accumulation of sediment in Gibson Lake through the years of 
1932 to 1963, at a typical cross-section*. 

The headwaters of Twelve Mile Creek originate within the gravelly kame moraines at 
Fonthill and contribute to the creek’s sediment load. Most of this sediment ends up in 
Martindale Pond, located at the south shore of Lake Ontario. This pond also received the 
waters and silt load of the Old Welland Canal and the discharge of the Hydro’s De Cew 
power generating station. 


* From plans, aerial surveys, photographs, and from various data provided by the Ontario hydro. 


at 


The Federal Department of Public Works dredged Martindale Pond between 1965 and 
1967, and 244,133 cubic yards of sediment were removed at the cost of $266,650, with a 
further $238,500 expenditure on associated works. 

While these lakes are gross examples of damage caused by sedimentation, there are 
numerous cases throughout the Conservation Authority where silting has rendered 
municipal and other field drains useless, necessitating periodic remedial work. 

In conclusion, it may be said that the problem of sedimentation relates directly to soil 
erosion and industrial effluents laden with suspended solids. 

Different soil types have different inherent rates of erosion which result from the 
presence of organic matter, colloids, and the depth of the material to a less pervious 


stratum. It would follow then, that in order to eliminate sediment damage, work must beam 
with soil erosion control. 


Table 16-1: Sediment Load Present in Streams Niagara Peninsula Conservation Authority 


No. of Date of Amount of Solids p.p.m.* 


Stream Location of Sampling Station Station Sample Suspended Dissolved Total 
Black Creek Bridge at Con. XI] & XII1, 0.9 mi. 12A May /70 200 610 810 
upstream from Stevensville 12B July 7/70 50 540 590 
Black Creek 0.1 mi. upstream from CNR crossing, 13A May /70 340 320 660 
South Tributary 1.6 mi. upstream from Stevensville 13B July 7/70 210 610 820 
Forks Creek 2.6 mi. downstream from Village of 144A May /70 180 400 580 
Wainfleet, 0.3 mi. upstream from CNR 14B July 7/70 100 400 500 
crossing, Con. VI, Township of Wainfleet 
Oswego Creek Robinson Rd. crossing, Lot 6, Con. III, 10A May /70 80 560 640 
Township of Canborough 
Twenty Mile Creek Con. |X, South Grimsby, 1.5 mi. 2A May /70 5 545 550 
south-west of Fulton 2B July 7/70 10 950 960 
Twenty Mile Creek 1.8 mi. downstream from Smithville 3A May/70 20 670 690 
3B July 7/70 10 (NOMA ZS 
Twenty Mile Creek 0.2 mi. downstream from Hwy. 8 at 4A May /70 is 525 540 
Ball's Falls 4B July 7/70 10 590 600 
Welland River 0.6 mi. downstream of Warner 6A May /70 20 480 500 
6B July 7/70 5 15 5on eo 


————— SSS SSS 


* p.p.m. Parts per million 
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Section 17 
INADEQUATE LOCAL DRAINAGE 


1. Tile Drainage Systems 


The advantage of tile drainage systems for agricultural purposes are well known. Improved 
field drainage provides the following benefits: 1) root penetration increases and hence the 
plant has greater access to free water during dry periods, 2) fields dry earlier and farmers are 
able to work the fields early in the season, 3) soils warm up sooner and 4) soil bacterial 
action increases to improve the fertility of the soil. 

In the Niagara Peninsula, tile drainage systems have been installed in several farming areas 
to rectify drainage problems associated with heavier soils. In particular, some specialty cash 
crop farms found in Binbrook and Glanford Townships have been successfully improved by 
tile drainage installations. 

Recent introduction of manufactured plastic tubing for drainage systems has received 
some acceptance by the farmers since it requires less labour and installation time is reduced. 

To establish a sound tile drainage system on a farm, appropriate drainage studies and 
planning are involved; furthermore, the outlet of these drainage systems should be carefully 
considered. Improperly constructed outlet of tile systems to a stream or drainage ditch can 
create potential soil erosion problems. This latter point is often given little attention during 
the construction phase, and in some instances stream-bank deterioration as well as 
sedimentation problems arise. 


2. Grass Waterways 


A grass waterway is a drainage ditch with gradual sloping sides planted with suitable grasses 
for vegetative cover. In essence, the function of a grass waterway is to walk the water down 
sloping fields which are susceptible to erosion. 

Due to the rolling topography present throughout most of the Authority, natural 
watercourses often transect cultivated fields. If the runoff is excessive at any one time, or the 
slope of field is rather steep, the cutting action of the flowing water can establish prominent 
gullies. 

During the survey, the locations of potential grass waterway sites were mapped as were 
existing grass waterways that were situated in cultivated fields. Figure 15-1 indicates 
locations where grass waterways could be utilized. 
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Section 18 
WATER SHORTAGES 


1. Agricultural Crops 


The demand for water for crop irrigation purposes is dependent upon the local conditions 
and the type of crop grown. Installation costs for irrigation systems may be as high at $150 
per acre and it is obvious that only high value crops on productive sites warrant such 
investment. 

Within the Niagara region, irrigation systems are used on market vegetables, some 
tree-fruits, and on small fruits. The economics of irrigating tree-fruits is open to question but 
irrigation of small fruits appears to be clearly profitable on many sites. On irrigated farms, 
the primary source of water is from lakes, rivers and creeks, although on some farms, 
artificial ponds are necessary to adequately supply water requirements. These ponds tend to 
be concentrated in the following areas: South Pelham Township, above the escarpment in 
Clinton Township and below the escarpment in Louth Township. 


2. Livestock and Rural Domestic 


Generally, adequate water is available for livestock and rural domestic purposes with the 
exception of the south central portion of the Authority area where a deficiency of water 
may occur during drought periods. When this happens, water is hauled by truck to the farms 
to augment existing water supplies. 

Impounding of water from streams flowing through farm properties, or the provision of 
direct access to streams for livestock requirements, are common practices. This latter 
practice can contribute to stream-bank erosion and possible stream pollution and is referred 
to in the section on erosion. 


3. Municipal and Industrial 


In general, Lake Erie, Lake Ontario and the Welland Canal supply water in adequate 
quantity for municipal and industrial uses. 


4. Recreation 


Many outdoor recreation activities are dependent upon the presence of water. Water is 
obviously required for “‘primary contact”’ activities such as boating, water skiing, diving, and 
swimming. The presence of a large body of water such as Lake Ontario or Lake Erie 
provides cooling, onshore summer breezes, and the sound of flowing water or surf on a 
beach is pleasing to the senses. A view to including clean water is generally regarded as 
aesthetically attractive. 

With exceptions in the inland areas, the lack of water presents few problems with regard 
to recreation. Most streams flowing over the Niagara Escarpment such as Fifteen and 
Sixteen Mile Creeks dry up during mid—to late summer. The primary attractiveness of 
spectacular “‘punch-bowls” and waterfalls along the escarpment is thus limited to the period 
during the spring freshet and shortly after. 

With some rehabilitation and clearing, plus the addition of flowing water, the Old Welland 
Feeder Canal would provide a more aesthetically pleasing and useful recreation resource 
than is presently the case. 

Fluctuations of the lakes, particuarly Lake Erie, periodically affect recreational use of the 
shoreline. High water levels decrease the amount of beach area for sunbathers and increase 
inconveniences for cottage owners. 

The problem in the area within the Authority’s boundaries is not one of water quantity, 
but rather water quality. 
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Section 19 
PRESENT STATE OF POLLUTION IN THE NIAGARA REGION 1969 


Because of the high density of population and the great industrial complex, pollution was 
the most serious water problem in the Niagara region at the time of survey. 

The problem arises from the components and origin of wastes. These include great 
quantities of pathogenic or harmful bacteria, nitrogen and phosphorus from waste treatment 
plants and the vast array of solids in suspension and oils and other liquids which come 
from the many industrial plants in the region. Some of these pass directly into the Great 
Lakes or the connecting Niagara River and the Welland Canal, but, as they originate in the 
region, they must be considered. Some of the solids fall to the bottom of the streams. In 
addition to the directly harmful effects of the pollutants, another serious problem is the 
depletion of oxygen in water, commonly measured as biochemical oxygen demand, or 
BOD.* This effect is discussed later. 

It is natural to assume that what is visually the most obvious pollutant constitutes the 
most serious problem. This is often incorrect. Nitrogen, phosphorus and pathogenic bacteria 
in water cannot be seen by the naked eye. Bacteria can be seen through the microscope and 
nitrogen and phosphorus can be measured by chemical means. 

There is a long history of pathogenic bacteria from the Niagara region affecting the water 
along the beaches, particularly of Lake Ontario, and this condition continued during the 
course of the survey. From the many samples taken by the Conservation Authorities Branch 
during the course of the survey, and examined by the Bacteriology Branch of the Ontario 
Water Resources Commission, the following results are typical of the conditions found. 


Table 19-1: Water Quality Data 


Coliform Bacteria Fecal Coliform Streptococcus 


OWRC count count count 
Date Location Lab No. per 100 ml.* per 100 ml. per 100 ml. 
June 24,1970 Effluent from Beamsville S.T. Plant, 
after initial dilution (Lake Ontario) 214533 28 ,000 000 — Not Checked — 
July 21,1970 Port Weller, Jones Beach 
(Lake Ontario) 118202 9,900 12 376 
Aug. 3,1970 Port Weller, Jones Beach 
(East End) 119556 54,000 2,300 = 
Aug. 16,1970 Port Weller, Jones Beach 
(West End) 121144 5,600 368 1,044 
Aug. 3,1970 St. Catharines Municipal Park 
(Lake Ontario) 119554 49 000 34,000 -- 
Aug. 16,1970 St. Catharines Municipal Beach 
(Lake Ontario) 121142 3,000 460 648 
July 1,1970 = St. Catharines Municipal Beach 
(Lake Ontario) 116276 4,000 56 = 
July 1,1970 Welland Canal, Port Weller 116278 6,300 24 — 
July 19, 1970 Long Beach Conservation Area 
(Lake Erie) 118196 4,900 80 152 
July 19,1970 Long Beach Conservation Area 118195 4,900 56 96 
(The above two counts were the highest counts found. All others were much lower.) 
July 1, 1970 Niagara-on-the-Lake, Middle Beach 116279 5,900 36 ae 
July 1,1970 Two Mile Creek, at Virgil, 
downstream from septic tank 216259 71,000 —Not Checked— 
July 1,1970» Two Mile Creek, at Virgil, 
downstream from septic tank outlet 216260 830,000 — Not Checked — 


* Millilitres 


* The BOD is the amount of oxygen required by organic impurities to be transformed into stable compounds through the 
action of aerobic bacteria. This is usually measured after a period of five days incubation at 20 degrees C. The OWRC 
objective for surface waters is a maximum BOD of 4 parts per million. 


ad 


1. Effects 


a. General 

The Niagara Peninsula Conservation Authority has no jurisdiction over the adjoining waters 
of the Great Lakes, but the Authority cannot ignore the effect which the industry and 
people with the area are having on these lakes. It is recognized that much of the pollution 
problem in these waters originates in the United States but, the contribution from the 
Niagara Peninsula, though relatively much smaller, is actually still quite large. The main 
concern is eutrophication, the enrichment and subsequent aging of the lake waters. 

The eutrophication process is complex and is still not fully understood, but it is known 
that nitrogen and phosphorus and other trace elements are essential in water for the 
production of chlorophyll and various types of algae. Excessive growths of algae and other 
plants, plus a lowering of oxygen content of the water, have serious effects on other life 
including fish. 

Nitrogen is more difficult to control than phosphorus. Quite apart from the huge 
quantities released from animal bodies such as man and livestock and from fertilizers, 
nitrogen, if in short supply, can be taken from the air directly to the water by blue-green 
algae. Furthermore, nitrates and ammonia (NH4) are delivered to the water whenever there 
is precipitation. 

Phosphorus is in an entirely different category. Soils have a remarkable facility of holding 
phosphorus tightly by chemical bonds. The quantities of compounds of phosphorus in 
precipitation are so low that they have yet to be accurately measured. In fact phosphorus 
enters waters chiefly from sewage treatment plants and to a lesser extent from industrial 
wastes and from overland flow of fertilizers from agricultural areas. 

It is now generally recognized that the level of available phosphorus in water is normally 
the controlling factor in eutrophication. The problem of disposing of phosphorus is 
complicated by the fact that most treatment plants in the Niagara region receive combined 
wastes and storm waters and so the separate types of treatment required are not possible. 

The removal of a very high proportion of the phosphorus from wastes requires special 
treatment, but the treatment plants in existence or under construction in the Niagara 
Peninsula as of January, 1971, used only primary treatment or primary and secondary 
treatment, i.e., removal of about 96 per cent of the solids (primary treatment) and 
purification of the liquid wastes by bacterial action (secondary treatment). In the average 
treatment plant with modern primary and secondary treatment, about 30 per cent of the 
nitrogen is removed and about 40 per cent of the phosphorus. * 

It has been established that efficient and relatively inexpensive methods can be devised 
for removing 85 to 95 per cent of phosphorus in waste treatment plants. The cost should 
not exceed $50 to $60 per million gallons for operation, and the capital costs are apparently 
about | to 2 per cent of the total costs of water pollution control plants.t 

The following table shows the approximate condition of the treatment plants in the 
Niagara Peninsula at the beginning of 1970. These are abstracted from a report prepared for 
the Regional Municipality of Niagara by a consulting firm with allowance for one plant 
which should be in full operation at the time this report is published. It will be noted that 
none of these plants had tertiary treatment, but it must also be noted that the Ontario 
Water Resources Commission has an extensive plan for the introduction, as soon as possible, 
of this type of treatment at least to those plants which have flows exceeding one million 
gallons per day, and no doubt eventually to all treatment plants. 


* Owen, G.E. and Johnson, M.G., Significance of some factors affecting yields of phosphorus from several Lake Ontario 
watersheds. Publ. Great Lakes Research Division, University of Michigan 15, 1966. 

+ Johnson, M.G. and Owen, G.E., The role of nutrients and their budgets in the Bay of Quinte, Lake Ontario, OWRC 
report, August, 1970. 
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Table 19-2: Existing Water Pollution Control Plants in 1970 


Plant 
Type of Capacity Receiving 
Location of Plant Treatment (mgd.) * Water Body Remarks 
Grimsby WPCP Primary and 0.75 Forty Mile Creek To be Abandoned 
p Secondary 0.45 
West Grimsby 2 Aeration Lake Ontario 
Lagoon Cells and 5.9 
ac. Lagoon 
Grimsby Beach Primary and Lake Ontario To be Abandoned 
WPCP Secondary 


Beamsville Primary and 0.2 Lake Ontario To be Abandoned 

WPCP Secondary 

Port Weller WPCP Primary 8:25 Lake Ontario Secondary Treatment 

under Construction 

Port Dalhousie Primary 9.0 Lake Ontario 

WPCP 

Town of Niagara- 32.4 ac. Lake Ontario 

on-the-Lake Lagoon 

Lagoon 

Township of 13.6 ac. Eight Mile Creek 

Niagara Lagoon Lagoon 

(Garden City 

Raceway) 

Niagara Falls WPCP Primary 10.0 HEPC Power Canal 

Chippawa WPCP Primary and 0.3 Welland River To be Abandoned 
Secondary 

Niagara Falls Welland River To be Abandoned 

Lagoon 

Fort Erie WPCP Primary Wie: Niagara River 

Crystal Beach Primary and 0.84 Lake Erie 

WPCP Secondary 

Port Colborne — Primary and 0.85 Welland Canal 

East Side WPCP Secondary 

Port Colborne — Primary and 0.90 Welland Canal 

West Side WPCP Secondary 

Welland WPCP Primary BO) Welland River 

Smithville 8.52 ac. Twenty Mile Creek 

Lagoon Lagoon 


*Million gallons per day. 


b. Fish and Wildlife 


The most obvious effect of pollution is the almost complete absence of useful fish in the 
lower stretches of the Welland River, Twelve Mile Creek and Martindale Pond. The worst 
pollution was noted in Martindale Pond and the Old Welland Canal. This pond at the time of 
survey had a bottom consisting chiefly of wood fibres and silt. The chief and almost the 
only major aquatic life in Martindale Pond consisted of pollution tolerant organisms, 
particularly members of the genus Tubifex, sludge worms, which are notoriously tolerant of 
low oxygen content in the water. Tubifex can live in clean water, but when it becomes the 
dominant genus, to the exclusion of other forms of major aquatic invertebrates, it is obvious 
that the water is seriously polluted. 


i Martindale Pond and Old Canal 


Of 14 stations which were examined and sampled in Martindale Pond (shown on the 
map in the appendix) 2 showed no signs of invertebrate life. These were sampling 
stations 3 and 8. Station 3 was taken near an outlet pipe apparently coming from the 
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hospital. It is possible that the hospital miay be discharging toxic effluents such as 
disinfectants, which may account for the absence of life at that station. 

At all the other stations sampled, Tubifex was the dominant species found. The 
numbers of Tubifex shown in the table reached the extraordinary total of 293,760 
per square yard at Sampling Area 4. This approaches the maximum number ever 
reported by Hynes (350,000 per square yard).* The genus Tendipes, probably 
Tendipes tentans a pollution tolerant midge larva, was also present at three of the 
stations sampled, but in relatively small numbers. 

The smaller sections of the various Old Welland Canal channels are so polluted . 
from mill effluents that they are no longer significant with regard to fish life. 

So long as the present mill effluents continue to pollute Martindale Pond, no 
significant fish life may be expected. 


Table 19-3: Chief Bottom Fauna in Martindale Pond 


Sampling Numbers per square 

Date Area Genus Foot of Bottom 
August 10, 1970 1 Tubifex 3,840 
August 11, 1970 2 Tubifex 3/520 
August 14, 1970 3 — O 
August 14, 1970 4 Tubifex 32,640 
August 18, 1970 5 Tubifex 4,160 
August 18, 1970 6 Tubifex 11,840 
August 18, 1970 vi Tubifex 4,800 
August 20, 1970 8 — 6) 
August 20, 1970 9 Tubifex 1,280 
August 20, 1970 10 Tubifex 5,760 
August 27, 1970 11 Tubifex 120 
Tendipes 40 

September 1, 1970 1 Tubifex 192 
Tendipes 16 

September 1, 1970 13 Tubifex 276 
Pentaneura 12 

September 1, 1970 14 Tubifex 368 
Tendipes 24 


ii. Welland Canal 

Five dredge samples were taken just outside the mouth of the Welland Canal. The chief 
aquatic bottom fauna here were also members of the genus Tubifex. Their numbers 
varied from a maximum of 7,680 per square foot of bottom to a minimum of 1,600, 
the mean value being 3,644 per square foot. The sampling was carried out in water 
depths of approximately 30 feet. This water is obviously polluted. 


iii. Jordan Harbour 


Jordan Harbour accepts the waters of Twenty Mile Creek but also receives the effluent 
from a winery. The bottom of the harbour was checked with an Ekman dredge at 18 
randomly selected points. The number of genus Tubifex found were as follows: 


Maximum count per square foot of bottom 336 
Minimum count per square foot of bottom 20 
Mean count per square foot of bottom 99 


* Hynes, H.B.N., The Biology of Polluted Waters, Liverpool University Press, England, 1963. 
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Polluted water from the Old Welland Canal and Twelve Mile Creek entering Lake Ontario at Port Dalhousie. 
Although 1968 conditions are shown, the situation was little changed in 1970. That year, the World 
Rowing Championship was held on this water. 


Members of the family Tendipedidae were also counted and found to be as 


follows: 
Maximum count per square foot of bottom 356 
Minimum count per square foot of bottom 24 
Mean count per square foot of bottom 178 


Unfortunately the survey had to be made before the winery was in full operation. 
‘It can be concluded only that the waters of the harbour are probably low in oxygen 
and high in pollution tolerant organisms at the time when the effluent from the winery 
is at or near its peak and that recovery in quality is evidently slow. 


iv. The Lower Welland River 


Little time was available for checking the fish in the Welland River, east of Welland. 
However, as it was known from previous reports of the Department of Energy and 
Resources and the Ontario Water Resources Commission* that this part of the river 
had been seriously polluted, seine hauls were made at three points. The seine used was 
a 100-foot seine 6 feet deep, of quarter-inch mesh with a large bag at the centre. 
Approximately three thousand square feet of surface area was sampled at each haul. 

Sampling Area 1 was located one-half mile upstream from the B.F. Goodrich 
plant. Three species of fish were caught. These included the goldfish (Carassias 
auratus), pearl dace (Semotilus margarita) and the gizzard shad (Dorosoma 
cepedianum). 

Sampling Area 2 was located 100 yards downstream from a B.F. Goodrich plant 
effluent. At this point only one species of fish was found, the goldfish (Carassius 
auratus). This species is known to be relatively tolerant of pollution and low oxygen in 
water. 

Sampling Area 3 was downstream from the Cyanamid plant. No fish were caught 
here. 

These results may be compared with the 1954 catch of fish in Lyons Creek (a 
tributary of the Welland River), when 11 species of fish were caught, including yellow 
perch, rock bass, and white suckers. It is apparent that the lower Welland River was 
still not suitable for fish species of any importance in 1970. 


Some streams which appear clean are highly polluted. For example, Twelve Mile 
Creek, near its headwaters, in Lot 5, Concession V, Pelham Township, (OWRC Lab No. 
116271) showed a coliform bacteria count of 60,000 per ml. with a fecal coliform 
count of 350 per ml., far above the OWRC objective for maximum counts in surface 
waters. 

Many samples were taken from the ponds in the Ball’s Falls Conservation Area 
and the Chippawa Creek Conservation Area. In the first mentioned area the maximum 
coliform count per ml. was 272 and the maximum fecal coliforms 36 per ml. In the 
Chippawa Creek Conservation Area pond the maximum coliform bacteria count 
measured was 132 per ml. and the maximum fecal coliform count was 32 per ml. These 
areas are considered acceptable for bathing. 

The best swimming in the area, as far as water quality was concerned, appeared to 
be in the quarry ponds west of Port Colborne. The bacterial counts from samples in 
this area were extremely low. The area is discussed later in this report on the subject of 
recreation. 


* Johnson, M.G., Biological Survey of the Welland River, OWRC, 1964. 
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Section 20 


RELATIONSHIP OF WATER AND OTHER LAND 
RESOURCES PROBLEMS TO THE IMPAIRMENT 
OF THE ENVIRONMENT 


The foregoing sections have dealt with water pollution in the Authority area. However, the 
term “pollution” should bring to mind images other than polluted water, and “‘dirty”’ air. 
Citizens, and particularly the Authority, should be aware of other types of pollution such as 
soil pollution caused by poor land-use techniques or planning; pollution of landscape or 
“urbanscape”’ through ill-conceived building programs, planning and zoning; unpleasant 
odours; noise pollution; thermal pollution of water bodies; as well as pollution which may 
be defined as the degradation of visual amenities in the landscape. 

All of these should be recognized in our “‘life space,” i.e., our total environment. If this 
life space is allowed to deteriorate to such a point that occupation of this space is no longer 
a pleasant experience, then we face a serious threat to our very physical and physiological 
health. 

Most of the “polluting” factors mentioned above are occurring at one place or another in 
the area and need not be elaborated upon here. It may be useful, however, to point out that 
one subtle but important form of environmental degradation can occur through pressures 
due to excessive use of recreation area. 

This excessive use may lead to the lowering of the quality of a recreational experience 
through noise, litter, ecological damage and reduced aesthetic appeal, as well as very real 
hazard conditions for some activities such as swimming and boating. 

As mobility, leisure time and disposable income increase, use pressures increase as well. 
Without care in planning, development and maintenance, pressures on available recreational 
resources may reach a point where the very nature of a site, often the attribute which made 
it attractive originally, may be destroyed. 

To provide for environmental quality in outdoor recreational experiences, the planning 
requires: 

1. That a wide range of recreational opportunities and related environments be made 
available; 

2. that land be developed and managed to a degree of use intensity suitable to the level of 
quality required by the purpose for which the areas are established; 

3. that no parcel of land be developed or utilized beyond a point required to maintain the 
quality of the environment and 

4. that the entire landscape be viewed as an integral part of the recreative environment. 

Well planned, high quality developments (which require careful consideration of local 
ecological conditions) are much more likely to generate long-term economic benefits, than 
are poorly conceived, hastily developed facilities designed to exploit some real or imagined 
short-run social or economic trend. The latter form of opportunism often does irreparable 
damage to the environment, and the potential of the site to provide a high quality 
experience may be lost. 

To achieve this type of environmental quality it is essential that the Authority integrate 
planning with other agencies where required. The Authority has the obligation to ensure 
that development of its resources is controlled in such a way that environmental values are 
not jeopardized. With carefully integrated, systematic planning, a high quality and relatively 
unimpaired environment may be achieved, in which an optimum selection of recreation 
opportunities may be offered. 
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PART FIVE 


PRESENT AND FUTURE NEEDS 
AND POTENTIAL FOR WATER 
AND LAND RESOURCE DEVELOPMENT 


Section 21 
NEEDS AND REMEDIAL MEASURES 


1. Watershed Protection and Management 


The planning and development of water resources, to meet the many needs of an area, is a 
complex undertaking. The problem involves the fact that there is an excess of water in the 
spring, resulting in flooding and a shortage of water in the summer resulting in drought 
conditions. The Authority’s policy of watershed management should co-ordinate the various 
interests in the area, with the welfare of all the people being the dominant factor deter- 
mining the best use of the water. 

In order to allocate water wisely according to the various user requirements, a know- 
ledge of the resource, both on a quantitative and qualitative basis is required. While analysis 
based on the watershed characteristics and precipitation data can be made to determine the 
behaviour of streamflows with respect to time, it is preferable to install streamflow gauges 
to obtain a continuous record of the flows that actually occur. Streamflow gauges should be 
maintained on each of the major watersheds. Existing and recommended locations for 
hydrologic gauges are illustrated on Figure 5-1. 


2. Flood Prevention and Water Conservation 


Any measure that directly or indirectly reduces damage due to floods may be considered as 
flood control. There are a number of proven methods of flood control and the methods 
applicable to the areas investigated will be discussed in this section. 


a. Flood Plain Zoning and Acquisition 
One of the most obvious methods of reducing flood damage is to establish flood zones in 
which building is restricted or controlled. 

Limiting the use of flood plains by zoning requires combined municipal and Authority 
action. When developing zoning plans or an acquisition program, there are three important 
definitions to be considered (physical interpretations of these definitions are shown on 
Figure 21-1): 

1. Design Floodway — The channel of a river or stream, and those portions of the 
flood plains and adjoining channels which are required to carry and discharge the 
flood flow of any river or stream resulting from the occurrence of a specific 
design storm. 

2. Flood Plain Lands — The area adjoining a river or stream which has been or may 
be subjected to flooding. 

3. Conservation Lands — In flood plain acquisition programs it is desirable to have a 
buffer strip between the limits of the design floodway and private lands. Where 
the valley is well defined, it is preferable to acquire lands to the top of the valley 
slopes to prevent encroachment and control erosion of the valley slopes. 

In the Niagara Peninsula, the valleys of the small streams are not well defined. There- 
fore it is recommended that the minimum acquisition limit beyond the design floodway line 
be: atdeast-o 0 feet: 

The design storm for this region is based on a “‘Hurricane Hazel’’ type storm occurring 
over the particular watershed. Flood line mapping has previously been carried out on two 
reaches of streams within the watershed as indicated on Figure 5-1. This information is on 
file with the Conservation Authority. 

This mapping should be reviewed and updated and further mapping undertaken in the 
rapidly developing areas of the region in order to prevent possible future flooding problems. 
As is mentioned earlier in this report, this mapping must be backed up with zoning controls 
or fill and construction regulations. 
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If the flood plain is occupied by valuable and permanent structures whose removal 
would be economically impractical, then flood control measures must be provided to avoid 
or reduce damage. These may include one or more of the following types: 


b. Channel Improvements 


On some streams, deepening, widening or straightening the stream channel may lessen the 
possibility of flooding. Benefits from this type of remedial measure are confined to the 
improved section and a short distance upstream. However, it is a feasible method for getting 
a flow of water past a potentially flood-vulnerable site. 


C. Diversion 


In some cases flood damages can be prevented by diverting the flood flows from their 
normal channel into an artificial or natural channel that removes them from the area 
requiring protection. In some cases it may be possible to divert the excess water to another 
watershed. 


da (Diking 
Local protection by dikes, forming artificial river banks, is possible on nearly every stream. 
With this method, damages are likely to be increased upstream and downstream of the 


protected area. This type of protection is therefore usually regarded as an expedient and 
care must be taken to ensure that conditions above and below the area are not aggravated. 


e. Flood Proofing 
Flood proofing consists of those adjustments to structures and building contents which are 
designed to reduce flood damages. This method is employed mostly by the individual 


property owners and usually only when there is not sufficient support to proceed with a 
project to protect the over-all area. 


f. Reservoirs 


Where excess flood waters can be stored in a reservoir, the benefits are more widespread 

than by any other method of flood control. Reservoirs may vary from small ponds to large 

structures and may provide any or all of the following benefits: 

° Flood control 

Pollution abatement by low flow augmentation 

Water supply 

Recreation 

Enhancement of habitat for fish and wildlife. 

In order for a reservoir to provide flood control benefits, the reservoir must satisfy two 

conditions. Firstly, the reservoir must be strategically located so that it controls a significant 

portion of the runoff from the drainage area above the area requiring flood protection. 
Reservoirs have been built at Virgil and Binbrook and no further reservoir construction 

is recommended at this time. 


g. Flood Warning System 

In addition to the flood control measures previously outlined, the Authority should 
implement a flood warning system in the Niagara Peninsula. The purpose of the warning 
system is to alert the citizens to impending flood conditions and to co-ordinate the opera- 
tion of the various facilities to minimize flood damages. 

h. Ponds 

Efforts to preserve the available surface water are reflected in the number of small ponds 
and reservoirs existing throughout the watershed. In all, over 25 of these small reservoirs are 
in existence, with sizes ranging between one-third acre to seven acres. 
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Land fill encroaching onto the flood plain of Lyons Creek in Crowland. This practice can cause flood 
problems upstream and downstream and is often a source of sediment. 
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Although different in size and design, their main purpose is to provide some water for 
irrigation, watering of livestock and recreation. 

Unfortunately many of the ponds inspected in 1970 had lost a great percentage of the 
storage capacity, due to silting, and some failed due to lack of care in design or construction 
practices. Some of the small ponds also failed due to the lack of maintenance, or the 
deterioration of the dam embankment by the trampling of cattle. 

The majority of the ponds found still in existence were dug-out, spring-fed type, less 
than 10 being the flow-through or bypass type ponds, having a stream as a source. 

In some cases the proximity of the pond to barns and manure stockpiles caused the 
quality of water to deteriorate. 

The Authority should encourage and promote the construction of small ponds by 
providing financial and technical assistance where it is applicable, or advise the concerned 
parties of the help available from the Ontario Department of Agriculture. 


3. Municipal and Industrial Water Supply 


Recommendations regarding municipal and industrial water supply were put forwarded in 
June, 1971, in a report entitled ““The Regional Municipality of Niagara — Servicing Master 
Plan — Interim Report” by the firm of PARC Niagara. The proposals and recommendations 
contained in the report are conceptual only and were developed without the benefit of an 
Official Plan for the Region. In order to provide a range of alternatives based on broad water 
management objectives, several schemes are presented in the appendix for consideration. 
These alternatives, like those proposed in the PARC Niagara report, have also been 
developed without the benefit of an Official Plan for the region. Care should be taken to 
ensure that implementation of any servicing recommendation does not determine and direct 
development but rather that servicing should be undertaken as a result of planning programs 
developed in advance for the area. 


4. Water Quality Control 


One of the objectives of the Conservation Authority should be to see that all of those 
natural watercourses within its jurisdiction are cleared of pollution and that they are then 
kept clean. 

The following measures are needed for proper water quality control: 

1. It is recommended that the Conservation Authority implement a widespread and 
continuing program of education of the public concerning the types and effects of 
pollution. There is an urgent need for education of farmers concerning agricul- 
tural pollution, particularly from animal wastes, fertilizers and chemicals, and 
advising of the possible penalties under The Ontario Water Resources Commission 
Act, 

Farmers should be encouraged to use alternative means of watering their live- 
stock, and, if possible, to fence the banks of streams. This would also help to 
reduce stream-bank erosion and subsequent siltation of streams and reservoirs. 

2. It is recommended that the Authority advise the Ontario Water Resources 
Commission of any specific sources of pollution which come to its attention. 

3. It is recommended that the Authority bring to the attention of the Department of 
Health those water bodies in the area which are polluted and could be a hazard to 
health. 

4. It is recommended that the Authority actively support the enforcement of The 
Ontario Water Resources Commission Act against polluters in the region. 


5. Irrigation 


The installation and the success of an irrigation system is dependent upon a number of 
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factors. Below the Niagara Escarpment, the soil type and the type of crop to be irrigated 
must receive considerable study since the Vineland fine sandy loam is imperfectly drained 
and consequently the benefits to be derived from irrigation may be limited. 

Fruit-tree root systems are generally deep tap-rooted and hence many of the local 
orchard operators question the feasibility of irrigating the orchards situated on the sandy 
loams. On the other hand, small fruits such as strawberries benefit from irrigation, but the 
total acreage presently irrigated is rather insignificant. The total truck crop acreage irrigated 
within the Authority is also very small. Nursery stock producers irrigate a large proportion 
of their respective acreages along the Lake Ontario shoreline. 

The Virgil Ponds were improved by the Niagara Authority in 1966 to provide adequate 
irrigation water for orchards in the surrounding vicinity. However, at the time of the 1970 
survey, the number of users of water for irrigating purposes was very small. A shift in land 
use from orchard production and truck farming to urban development around the Virgil 
Pond area has altered the type of water requirement. 

The continual transition of land use from agricultural production to urban develop- 
ment, the limited benefits obtained in irrigating some orchards and the high capital invest- 
ments required to install an irrigation system are significant factors that will affect future 
development of irrigation in the Niagara Authority. 


6. Land Stabilization and Erosion Control 


In conservation planning in the Niagara Peninsula Conservation Authority, the need for land 
stabilization and erosion control programs will depend upon the extent and specific location 
of problem areas. Field surface slopes, soil texture and the type of cultivation, will influence 
the method of erosion control measures to be implemented. 

Field cultivation up and down slopes, surface soil left exposed during winter months 
and the cultivation between rows on sloping orchard lands, all contribute to soil erosion. 
Where soils display a high susceptibility to erosion, contour ploughing should be used on 
suitable slopes and cover crops should be established within orchards and vineyards. 

Contour ploughing is the cultivation of a field at right angles to the natural slope of the 
land, in order to establish a system of ridges across the slope. These ridges retard the rate of 
water runoff from the fields, and in so doing increase the amount of water absorbed by the 
soil. Limitations for contouring arise if the slopes are too steep for safe tractor operation or 
if the terrain is too hummocky, as the contouring curves would be excessively sharp. Where 
cultivated fields may be too small to implement proper contour ploughing, the possibility of 
fence removal should be considered to provide more extensive areas to utilize contour 
systems. 

For situations where the slopes are far too steep for contouring methods, the mainten- 
ance of thick forage crop cover is the most appropriate method of preventing unnecessary 
soil erosion. A good plant population on the steep, undulating slopes will prevent the soil 
from becoming exposed to rainfall and water runoff. 

In row crop production, the extensive tillage programs often make the soil more 
susceptible to sheet erosion, a problem that is especially evident in corn production. 

Limited tillage programs consist of a primary fall tillage, without any spring tillage, and 
a once-over operation with disc harrows and possibly a finishing harrow. The time spent on 
row cultivation and seed-bed preparation is greatly reduced, and the soil is not overly 
worked. Prerequisites to implementing limited tillage are: 

e the soil should be well drained 
e fairly stable soil is necessary 
® the soil should possess a high degree of built-in soil fertility. 
The aims of erosion control are to eliminate the problem at its source by promoting 
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A cover crop on sloping vineyards can re- 
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techniques that prevent the movement of topsoil. It is recommended that the Authority 
consider the following actions: 


1. promotion and demonstration of contour tillage planting; 

2. promotion of cover-cropping between the rows in orchards and vineyards; 

3. encouraging the use of crop residues either on the surface or incorporated in the 
topsoil; 

4. promoting the minimum of tillage operations consistent with good weed control 
and seed-bed preparation; 

5. establishing permanent vegetation in waterways in developed agricultural areas 
through education and an assistance program; 

6. discouraging the use of riverbanks by livestock and promoting the creation and 
use of off-stream water holes such as by-pass or runoff ponds and 

7. promoting proper logging practices in woodlots. 


7. Sedimentation 


Sedimentation is readily apparent in the waters of many of the streams within the Authority 
and can be attributed to a number of factors. The major cause is stream-bank erosion and 
the sediment load can vary greatly depending upon the soil types found along the water- 
course. Varying quantities of streamflow and varying conditions of land cover during the 
different seasons of the year have considerable bearing upon the over-all sediment load. 

Sediment in river water obviously impairs water quality and creates problems in utiliz- 
ing these waters for various uses. 

There are two different types of treatment available for achieving sediment control: 
land treatment measures and structural measures. 

Land treatment measures have already been discussed under the previous subsection. 
The major structural measures commonly used include: 1) debris and sedimentation basins, 
2) stream channel improvements, 3) reservoirs and 4) levees, dikes, floodways and flood- 
water diversions. 

Of these methods, the debris and sedimentation basin is the only method that is used 
independently of some aspect of flood control. A debris basin is a reservoir designed speci- 
fically to trap sediment and debris. Its capacity is usually designed for the volume of 
sediment and debris expected to be trapped at the site during the planned useful life of the 
structure. Where periodic clean-out is undertaken, the design capacity can be reduced 
accordingly. This method can be applied effectively only where its relatively high cost can 
be justified. 

Stream channel improvements reduce sediment load by protection of the erodable 
surface of the stream with the use of materials such as rock-filled gabions, concrete, or some 
appropriate vegetative cover. Existing reservoirs serve as sediment control devices in a similar 
manner to sedimentation basins. However, the sediment is not deposited uniformly or in 
such a way to permit easy removal. 

Levees, dikes, floodways and floodwater diversions have the effect of maintaining high 
velocities in the stream channel and thus sediment is not deposited but is transferred to 
some other location downstream. 


8. Associated Land Management and Adjustments 


a. Urban Development 

Rapid urbanization in the Niagara Peninsula is constrained by physical problems associated 
with three general physical categories: 

e Shoreline 

e River valley and watercourse areas 
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e Niagara Escarpment area including talus slopes, terraces and swampy areas underlain by 
limestone. 

These areas have been delimited more specifically in other parts of this report and 
designated as Hazard Lands. 

Appropriate control measures exist through use of local planning controls such as 
Restricted Area Zoning By-laws, and Conditions in Subdividers’ Agreements. These can be 
augmented by use of the Niagara Peninsula Conservation Authority’s regulatory power 
provided in The Conservation Authorities Act, namely, fill and construction regulations. 

Specific physical problem areas will require specific remedial works depending on the 
extent and impacts of proposed developments. The control and financial costs can be 
ascertained on an individual basis also. Thus, physical improvements in proposed subdivision 
developments along the Great Lakes shoreline and along watercourses could be borne by the 
subdivider as developmental costs. These conditions may be required before final approval is 
given to proposed subdivision developments. It is imperative then that the Authority 
establish and keep close liaison with the municipalities in these matters. 

It may be necessary in certain cases to develop a temporary program for controlling 
sediments and silt caused through rough grading and construction of subdivisions. These 
temporary measures will vary from site to site depending upon the physical conditions but 
nevertheless should be considered as a developmental cost. The Authority should be pre- 
pared to give whatever advice is required by the municipality. 


b. Control of Scrublands 

Scrublands are areas covered with woody shrubs and low-growing non-commercial tree 
species that can be found in two forms: first as dry scrub consisting usually of field 
invasions by hawthorn, apple, sumac and prickly ash and secondly, as wet scrub in which 
the typical species are dogwood, alder and low-growing varieties of willow. 

In the Niagara Authority many of the abandoned pastures have reverted to scrublands, 
especially in the southern portion of the Authority. Once these scrub type species become 
established, it is rather difficult and costly to eradicate them. Where a field warrants 
complete clearing, the method of scrub removal can vary from clear cutting, foliar spraying 
or root scarification, depending on the height and degree of establishment. To reduce the 
possibility of dry scrub establishment, appropriate field maintenance should be carried out 
each season. 

With respect tc present conservation areas, two sites should receive some attention to 
remove the scrub. These are located at Stevensville and, to a minor degree, on the north 
fringe of the Hedley Forest. 


9. Fish and Wildlife Developments 
a. Fish 


ii Twelve Mile Creek 

It is recommended that this cold water watershed be carefully managed by private 
landowners. 

ii. Chippawa Creek Conservation Area — Pike Spawning Area 
Pike will spawn in the area during the spring flood when river levels rise. Con- 
struction of a dike and water control structure ensures that pike fry will survive in 
the impoundment after river levels fall, so that they may later be released into the 
Welland River. 

iii. Wainfleet Township Quarry 
The existing ponds nray be developed for smallmouth bass. 
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b. Wildlife Areas 

A number of areas in the Authority were found suitable for various aspects of a wildlife 
program including hunting, fishing, wildfowl propagation and nature observation. These are 
described in some detail in the appendix but their main features are indicated below. 


i. 


ill. 


vi. 


Vil. 


XT. 


Mud Lake Waterfowl Area 

An inland waterfowl marsh which attracts a large variety of migrating waterfowl 
and shorebirds. The Department of Lands and Forests has demonstrated an 
interest in assuming the management of this area by regulating water levels. 
Escarpment Areas Adjoining Grimsby — Lincoln Town Line 

These properties include a variety of upland habitats, a small pond and segments 
of the Bruce Trail. Parts of the area could be improved for wildlife by planting 
appropriate shrub species. 

Long Beach Conservation Area Lagoon System 

Due to needed enlargements to the lagoon system, it is recommended that allow- 
ances be made to attract waterfowl to the area, but hunting be prohibited due to 
the heavy use of the area. 

Saltfleet Township Quarry 

Waterfowl could be attracted to this area if measures were taken to raise water 
levels and control grazing practices. 

Escarpment Area South-west of Grimsby 

The Bruce Trail passes through this property, but regulated hunting could be 
initiated for upland game in sections which would create minimal disturbance to 
trail users. 

Additions to St. Johns Conservation Area 

A large variety of terrestrial wildlife habitats are present on properties in this 
general area. Cold water streams are also present which make a trout fishery 
possible. An opportunity to provide hunting may exist on some properties for 
species such as pheasant, grouse, cottontail and squirrel. 

Lyons Creek Area 

Excellent wood duck habitat is present on this site. 


Warden Woods 

Additional land acquisition to enlarge the Authority Forest in the Caistor Block 
for wildlife management is recommended. 

Escarpment Area in Town of Lincoln 

A section of the Bruce Trail runs through this property which exhibits a variety of 
upland vegetation types and portions are suitable for wildlife management. 

Area on Fifteen and Sixteen Mile Creeks 

Two blocks in particular are recommended for acquisition for wildlife purposes. 
Woodlots are present in both areas and populations of grouse, cottontail and deer 
are present. 

Point Abino Dune and Woodland Complex 

Due to its rare floral associations, this area should be protected from develop- 
ment. 
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10. Recreational Development 
The foregoing sections have outlined the potential outdoor recreation in the Niagara Peninsula 
Conservation Authority. 

To date, however, development has occurred for the most part, in a haphazard fashion 
At this time serious thought should be given to forming recreational development of this 
area into a systematic, over-all plan. 

The following is a definition of a parks system: ‘‘Within a given land area, all parks, no 
matter how large they may be, or for what purpose they were established, are related to 
each other, to the use of resources in the landscape which includes them, and to the society 
which supports them. Reservation of land and water resources, particularly for parks and 
recreation exert as profound an influence on the use of the resources surrounding them 
and upon the societies which control their fate, as society and historic land-use patterns 
exert on the reserve; parks cannot be considered in isolation.”* 

A park system may be viewed in a number of ways including: 

1. the total spectrum of park administration, from national to local or municipal; 

2. the full range of land types included, running from the strictly resource-oriented 

(wilderness) to the strictly user-oriented (playground); 

3. the full range of activity opportunities from entirely passive (landscape viewing) to 

very active (waterskiing or rock climbing). 

It is obvious that no single element of the park system is entirely capable of meeting 
the recreation demands of all users. It is therefore desirable to provide within the system or 
any part of it, the greatest possible range of recreation opportunities. The Authority work- 
ing in conjunction with other agencies such as the Regional Municipality of Niagara should 
strive to fit its recreation development to such a plan, bearing in mind the more comprehen- 
sive the plan, the greater the recreation amenities provided. 

The “corridor” system has been mentioned before and is shown on Figure 21-2. 
Preserving open space corridors and potential recreation areas is a first step in providing this 
system. If possible, access to these corridors should be provided for all people in the 
Authority. This system should form the major “‘trunk”’ open space system. Efforts should be 
made to add other branches to this system and, if possible, access should be provided from 
the centres of the major towns and cities in the Authority. 

With the increase in popularity of activities such as hiking, bicycling, and horseback 
riding, a series of links should be established, if possible, from every neighbourhood to the 
larger system, thus increasing the range of choice of areas and activities. 

Specific sites such as conservation areas, scenic lookouts and private parks should form 
“beads on a string”, all being linked by a system of scenic roads, walkways and open space. 

Over-all planning will require the establishment and maintenance of close liaison with 
other agencies such as the Department of Lands and Forests, the Regional Government, the 
Niagara Parks Commission, the Department of Highways, and neighbouring Authorities to 
achieve a co-ordinated recreation system. 

The following sites and areas were identified as the most suitable for recreation 
development of the type indicated. The only non-public uses in conservation areas should be 
concessions for specific services for public consumption, and these should be located in 
service zones in these areas. Ownership was not investigated in all cases, and these areas are 
not necessarily available to the Authority. 


* Hart, William J.,. A System Approach to Park Planning. International Union for the Conservation of Nature and 
Natural Resources; Supplementary Paper No. 4. Morges Switzerland, 1966, page xi. 
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a. The Niagara Escarpment 
The Niagara Escarpment is the backbone of the recreation system within the Niagara 
Peninsula Conservation Authority. 

The Authority should proceed with a plan of escarpment land acquisition with priority 
given to the acquisition or control of two sites, namely: 


Site I: Rockway Falls and Gorge 

This area is a significant, beautiful “punch bowl” and gorge through the escarp- 
ment and lowlands. Its scenic beauty lends itself to viewing and hiking. As it is current- 
ly on the Bruce Trail, this could serve as a focal point for hikes and other trail uses. 


Site II: Spring Caves 
This area located on the talus slopes of the escarpment and on the old glacial Lake 

Iroquois plain, offers a number of amenities for recreational activities. The large blocks 

of limestone off the escarpment present an interesting maze of moss-covered walkways 

and paths. Tent and trailer camping facilities can be developed on the flatlands to the 
north of the escarpment. 

These properties combined with Beamers Falls, Ball’s Falls and any property the 
Authority might require east of St. Catharines would form the “‘beads”’ on the string. 

The Authority should assist in the preservation of the Bruce Trail in any way possible. 
Some methods which should be explored are: outright acquisition of property for trail 
purposes, negotiation of easements for trail purposes and scenic easements. Users of the trail 
would also appreciate the construction of shelters in suitable locations such as existing 
Conservation Areas. 

b. The Lakeshore Areas 

The Niagara Authority is bounded on three sides by water: Lake Ontario to the north, Lake 
Erie to the south, and the Niagara River to the east. The shores of the Niagara River are 
under the jurisdiction of the Niagara Parks Commission, with which the Authority should 
maintain close liaison, to ensure that any Authority developments complement those of the 
commission. 

Lakes Erie and Ontario present unique problems to any land management agency. 

Lake Ontario, being much colder, attracts less recreation use than Lake Erie. Lakeshore 
erosion is a severe problem along the Lake Ontario shore and the lack of beaches further 
curtails recreation activity. Boating, both sail and power, is growing in popularity, and with 
this growth a distinct lack of marina facilities is evident. However, on Lake Ontario, this 
service is probably best left to private enterprises. 

Beaches such as Lakeside Park in Port Dalhousie and Jones Beach serve the St. 
Catharines area residents at the present time, although water pollution does create situations 
when these beaches are or should be closed to public use. 

The Authority should maintain close liaison with the Department of National Defence, 
to be notified of the disposal of Federal Department Lands, specifically those at Niagara- 
on-the-Lake. 

Any properties acquired by the Department of Lands and Forests along Lake Erie 
within the Authority will add to the public recreation area. 

The Authority should ensure that no public road allowances to either Lake Ontario or 
Lake Erie are closed or sold by member municipalities, and further, thought should be given 
to acquiring land away from the shore along existing open rights-of-way for purposes of 
parking, rest-room facilities and changerooms. A long-range acquisition plan would allow 
suitable individual cottage lots to be acquired as they become available. 

It has been suggested that, in the south-west areas of the Authority, land should be 
acquired north of the lakeshore road, as erosion is rapidly making the strip south of the road 
too narrow for cottages. 
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During the survey, only one significant portion of beach which would possibly be 
available to the Authority was located on Lake Erie. 


Site III: Sand Pit 

This unused sand pit, west of Port Colborne, is on occasion used by groups, with 
the owner’s permission and he should be approached by the Authority to open negotia- 
tions for possible acquisition. 


c. River Valleys 

Recreation potential of the inland river valleys is seriously curtailed by a number of factors. 
The most significant of these are low flows and pollution. Some developments such as the 
Binbrook Reservoir may help alleviate the low summer flow problem. However, the pollu- 
tion problem is very complex and difficult to overcome. One of the main pollutants in the 
rivers and streams is sediment, which results in extremely turbid water making swimming 
and other primary contact water sports both unappealing and unsafe. 

River valleys, though, can make an important contribution to the over- -all system, in 
that they form natural corridors wherein extensive uses such as hiking and bicycling can 
occur. These can form the all important links in the system. 

Some areas on the river system that are suitable for acquisition and development by 
the Authority are listed: 


Site IV: Oswego Creek 

A number of sites could be established along Oswego Creek providing a variety of 
activities. Canoeing is possible for approximately two miles up Oswego Creek from the 
Welland River. A small, overnight campsite and picnic area could be located west of 
Robinson Road, to cater to canoeists. 

Farther upstream, east of Highway 3, a larger site (approximately one hundred 
acres) could be established as a multi-use area. This open woodland site of varied 
topography could offer limited camping, picnicking and an area for open space activi- 
ties. The site could also be used for winter activities such as snowmobiling. 

A third site, located adjacent to Seneca Line could be developed as a picnic area, 
with nature trails through the large woodlot on the site. 


Site V: Forks Creek 

This creek offers a number of opportunities for nature trail development, and 
provides a variety of wildlife such as muskrat, raccoon, turtles, upland and marsh 
birdlife for observation. A focal point for a trail system could be located on Forks 
Creek at the location shown. This site would be suitable only for picnicking and 
rest-room facilities for hikers. 

The Welland River has a comparatively high potential for boating. The Authority 
has already recognized this potential by establishing a boat launching ramp, camping 
and picnic facilities at the Chippawa Creek Conservation Area. Further launch sites and 
picnic areas should be developed along the river to cater to the boating population. 

Site VI: Jordan Harbour 

To further provide for the boating population a small boat-in picnic facility 
could be established on the east bank of the south end of Jordan Harbour (Site 
VI). Ideally the Authority could acquire all the escarpment lands along Twenty Mile 
Creek between the Ball’s Falls Conservation Area and Jordan Harbour. 


Site VII: Feeder Canal 
If deemed feasible this abandoned canal should be rehabilitated as far as possible. 
It would provide an excellent facility for hiking, canoeing and nature observation. 
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Sites VIII to X: The Old Welland Canals 

The historical significance of the Welland Canal is dealt with elsewhere in this 
report. It is sufficient to note here that the canal has played a key role in the develop- 
ment of the province and the country. 

The recreational assets of the canal have not been developed by the St. Lawrence 
Seaway Commission. The Authority should enter negotiations with the commission as 
soon as possible with a view to administering some of the canal lands for recreation 
purposes. 

The canal is currently in the fifth stage of development. The original canal, for the 
most part is gone. Portions of the second and third canal still exist, but are rapidly 
being filled in or torn down. The Authority should attempt to acquire representative 
locks of all stages and develop them as interpretive sites, depicting the history, location 
and points of interest of the canal system. Sites VIII to X are suggested for attention. 


Site XI: The Welland Canal 

A portion of the present canal is to be abandoned shortly. This section, through 
the City of Welland offers a number of sites showing high potential for recreation use. 
If water can be held in the abandoned sections, the Authority should investigate the 
possibility of developing numerous sites, offering facilities for picnicking, boat launch- 
ing, hiking and nature study, and mini-biking in restricted areas. 


Site XII: The Welland Diversion 

The Authority should work closely with the St. Lawrence Seaway Commission 
with a view to developing the land adjacent to the fifth stage of development, the 
Welland Diversion, for recreational purposes. This land has been architecturally design- 
ed as a ready-made, contoured park site, and could be developed for intensive day use 
purposes. 

The Authority should also use its influence to include parts of the canal, 
especially the observation towers at Lock 3, on the proposed Scenic Drive. 


Other Areas 


Site XIII: Quarry — Port Colborne 

This quarry, about to be abandoned by the Canada Cement Company, should be 
acquired by the Authority for recreational purposes. It is currently heavily used by 
local people, especially for swimming, and this uncontrolled use is having a severe 
detrimental effect on the site, due to litter, broken glass and uncontrolled vehicle 
activity. 

This multi-use site offers a number of recreational opportunities. 

The quality of the water in the abandoned quarry is exceptionally good, and with 
improved access in the form of a beach would provide an excellent swimming site. 
Picnicking and limited trailer camping could also occur on the site. 

One area of the site is rich in Devonian and Silurian fossils and would appeal to 
“rock hounds’’. 

The Authority should consider the acquisition of other abandoned pits and 
quarries in the area. These would provide excellent sites for shooting ranges. 


Trails and Routes 


The Bruce Trail traverses the length of the Authority and is an asset to the region. Where 
possible the Authority should assist the Trail Association. Consideration should be given to 
the establishment of a trail along the Welland Canal which would tie in with the Bruce Trail. 
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With regard to scenic drives for automobiles, the Authority should make valid inputs to 
and support the Tri-County Scenic Drive Committee. A consultant’s report is available on 
the proposed Scenic Drives. Owing to the rapid decline in the number of acres of tender 
fruit lands due to expanding urbanization, the Authority should consider acquisition ofa 
number of representative orchards along the scenic drive. These could be acquired on a 
lease-back basis, thus saving the Authority the expense of actual operation. An important 
attraction of the Scenic Drive is the spring blossoms and, unless steps are taken soon to 
preserve some orchards, this attraction may be lost. 
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Rockway Falls and gorge are 
scenic areas that offer fine 
hiking and viewing. 


One of the large ponds at the 
Port Colborne quarry. Better 
access, such as a beach, would 
improve this excellent swim- 
ming Site. 


Section 22 
LAND RESOURCE AVAILABILITY 


Prior to implementation of any remedial measures, the Authority should consider the varied 
interests of resident and non-resident land owners, in addition to the physical characteristics 
and capabilities of the landscape of the region. 

The Niagara Peninsula Conservation Authority must adopt policies to minimize the loss 
of natural land resources and the destruction of the general configuration of the environ- 
ment and its amenities. This will involve public participation and inter-agency co-operation 
in policy development and implementation. 

The availability of land for Authority projects will be influenced to a great degree by 
the following conditions: 

1. Land Speculation 
a. A demand exists for land for farm and non-farm rural holdings as well as for 
private recreation areas. This demand is apparent along the Niagara Escarpment 
and the lake shoreline. 
b. Lands located in close proximity to urban centres are subject to speculative 
pressures related to urbanization. 
2. External influences affecting the agriculture sector which make the future of conver- 
sion of rural lands unclear. 
Shortage of farm labour and other employment opportunities. 
Uncertain markets. 
Improvement of marginal lands. 
Leasing of lands to increase effective farm holdings. 
Changing emphasis in farming operations. 
3. Municipal land-use controls and development policies. 
a. The Regional Municipality of Niagara is preparing an Official Plan. This Plan may: 
i. require lakeshore erosion controls as prerequisites for development, 
ii. require public access to shorelines and valley lands, 
iii. limit or encourage non-farm use in rural areas. 
4. Other public agencies’ policies and programs. 
a. Provincial departments, agencies and commissions. 
b. Federal departments and commissions. 
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PART SIX 


The most important recommendation of this report is the 
formulation of a comprehensive plan of action by the Conser- 
vation Authority. Work on such a plan should be started at 
once. Within one year, the plan should be drafted, discussed, 
revised where necessary and finally adopted as a statement of 
Authority policy. 


The following sections are intended to assist in the prepara- 
tion of the Conservation Plan and the staff of the Conserva- 
tion Authorities Branch is available for discussion at each 
stage of the planning process. 


CONSERVATION 
PLAN 
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Section 23 
PURPOSE OF THE PLAN 


In order to solve as many as possible of the problems presented and implement the recom- 
mendations of this report without delay, but within the financial competence of the partici- 
pating municipalities, it is necessary to adopt a Conservation Plan. This plan is intended to 
achieve a number of objectives. 


[: 


2 


To define Authority policy so as to serve as a guide to the Authority in exercising its 
powers under The Conservation Authorities Act. 

To provide for the orderly implementation of measures to ensure the maximum benefit 
to society of the land, forest, water, wildlife and recreational assets of the Niagara 
Peninsula. 

To provide a basic framework within which more detailed conservation planning can 
take place. 

To ensure stable budgeting by the Authority and the participating municipalities. 

To provide policy guidelines and direction input into other planning processes initiated 
by member municipalities and/or other public agencies. 

To assist in the integration of Authority action with that of other agencies to achieve 
the most effective and economical total conservation program for the Niagara 
Peninsula. 
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Section 24 
BASIS OF PLAN 


The Conservation Plan will be based on the studies and analyses carried out by the Conserva- 
tion Authorities Branch of the Department of the Environment. Details of the studies are 
contained in Volumes I and II of the Niagara Peninsula Conservation Report. Some of the 
more important considerations are as follows: 


i, 


The Niagara Peninsula is an area composed of municipalities with separate jurisdictions, 
yet to some degree dependent on one another, and all closély associated with the 
natural resources of the watershed. 

Urban development and specialized agriculture will continue in the corridor between 
the Niagara Escarpment and Lake Ontario. Existing urban centres will continue to 
grow depending on development policies established by the Regional Municipality. 
Permanent non-farm development will continue to expand in the agricultural areas but 
will be influenced by policies developed by the Regional Municipality. The westerly 
segment of the Authority will continue in agriculture but at a more intensive scale. 
Demands for recreation opportunities will be most concentrated along Lake Erie, Lake 
Ontario and the escarpment. The escarpment is of primary interest for public open 
space recreation lands. Although recreational opportunities along both Lake Ontario 
and Lake Erie shorelines are pre-empted by cottages and homes, it is important that 
additional shoreline lands be acquired, despite their anticipated high costs. 

The Authority’s resource management objectives can be carried out successfully only if 
member municipalities co-operate by adopting land-use regulations such as subdivision 
policies, zoning by-laws and Official Plans which are consistent with Authority policies. 
The activities of the Authority will be closely co-ordinated with those of other 
resource agencies of the local, regional, federal and provincial governments. 

The multi-use principle will apply in the development of Authority projects and 
programs. 

The Authority will organize its activities so that the general public will be encouraged 
to participate actively. 

The Authority will receive local municipal financial support sufficient to carry out an 
adequate conservation program. 
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Section 25 
DEVELOPMENT POLICY 


In order to crystallize its thinking for the benefit of the Authority members and the 
participating municipalities, the Authority should formulate a clear statement of develop- 
ment policies. The statement below might be considered by the Authority as an example of 
the form which sucha _ policy statement might take: 


L. 


General Policies 


The general policies governing all developments of the Niagara Peninsula Conservation 
Authority are as follows: 


a. 


b. 


a, 


Management of all existing natural resources must be compatible with the needs and 
demands of the population and the growth and development of the municipalities. 

The Authority will co-ordinate its activities with other agencies concerned with 
resources, such as the Departments of Lands and Forests, Agriculture and Food, Muni- 
cipal Affairs, and Transportation and Communications; and the District Health Units, 
Ontario Water Resources Commission, St. Lawrence Seaway Authority, Niagara Parks 
Commission and the Ontario Hydro. 

The Authority will encourage municipalities and planning boards to adopt land-use 


- regulations, and will endeavour to have incorporated within these regulations policies 


which are consistent with the resource management objectives of the Authority. 

The Authority will prepare and register fill and construction regulations under the 
provisions of Section 27 of The Conservation Authorities Act, and co-ordinate these 
with Official Plans and zoning by-laws. Top priority will be given to urban or urban- 
izing areas and Niagara Escarpment areas. 

The principle of multiple land use will be recognized and particularly in areas of higher 
population densities. 

The preservation of the natural environment including areas of natural, scenic, 
biological and historic interest will be included in the Authority’s program of resource 
management. 

In co-operation with other interested agencies, the Authority will endeavour to ensure 
adequate stream flows and the improvement of the quantity and quality of surface 
water supplies. 

The financial levy in any year to a member municipality shall not exceed 0.5 mills on 
the provincial equalized assessment, except where the municipalities concerned request 
a special project and are prepared to assume the Authority’s share of the cost. 

Initially, the Authority will emphasize the acquisition of lands required for its various 
projects. 

The Authority will establish advisory boards in order to enlist the skills and interests of 
qualified citizens as well as those of Authority members. 

The Authority will establish an active educational program in order to communicate to 
all residents, of all ages, in the watershed, an understanding of the Authority’s aims, 
objectives, and technical and financial assitance programs. This will involve meetings, 
publications and displays showing the technical, financial and integrative roles of the 
Authority in maintaining and enhancing those amenities which sustain a pleasant envi- 
ronment within which to live, work and play. 


Water Development Policies 


In the development of water management projects the Niagara Peninsula Conservation 
Authority will adhere to the following specific policies: 
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Streamflow and Water Conservation 


is Adequate streamflow will be maintained where possible by the use of dams and 
diversions to enhance and preserve the quality and usefulness of the streams. 

ii. The Authority will encourage and promote the construction of small ponds 
throughout the watershed to provide water for irrigation, watering of livestock, 
recreation and low-flow augmentation. 


Channel Improvements 

if Flood-vulnerable sections of urban areas will be protected by the construction of 
channel improvements where other methods of flood protection are not feasible. 

ii. Channel improvements will be designed to discharge high flows and withstand 
high velocities without creating adverse downstream effects. 

iii. Lands necessary for the construction of channel improvements will be acquired or 
otherwise controlled to prohibit additional developments which would interfere 
with the eventual proper development of the projects. 


Sediment Control 

ie The Authority will undertake a program to promote proper land-use practices to 
reduce siltation of the stream channels and improve streamflows. 

ii. The Authority will promote the installation of sediment and debris basins to 
protect hydraulic installations where feasible. 

iii. The Authority will undertake a continuing program of measuring the silt accumu- 
lation in reservoirs. 


Land-Use Regulations 

ii Action will be taken to restrict the use of flood-prone areas, valley slopes, shore- 
lines and hazard lands to such non-intensive uses as agriculture, parks and recrea- 
tion through regulations pursuant to Section 27 of The Conservation Authorities 
Act, and through co-operation with municipalities in zoning development control. 

ii. A systematic program of flood plain and stream valley land-mapping will be 
initiated to provide information to municipalities and private owners on flood and 
erosion-vulnerable lands. 


Water Quality 


A program of periodic water sampling above, at and below communities and industries will 
be established to assist the Ontario Water Resources Commission in locating and controlling 
sources of water pollution. 
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Fish and Wildlife Development Policies 


The Niagara Peninsula Conservation Authority is interested in establishment and mainten- 
ance of optimum fish and wildlife and plant communities and will, therefore, pursue the 
following policies: 


a. 


Frequent liaison will be maintained with the Aylmer District Offices of the Depart- 
ment of Lands and Forests. 

Land will be acquired for a combination of wildlife and forest purposes. 
Authority-owned land will, wherever feasible, be open to hunting during the open 
seasons. 

Landowners will be advised and/or assisted in such improvements as the installation of 
Wood Duck nesting boxes and construction of small dams to improve wildfowl habitat. 
Action will be taken to acquire, wherever possible, areas of special interest having rare 
species of fauna or flora. 


104 


4. 


In co-operation with the Department of Lands and Forests an effort will be made to 
improve “‘sportsmen-landowner”’ relationships. 

Private landowners will be encouraged to reduce the posting of lands and particularly 
of fishing waters, substituting if possible the issuing of permits to fish or hunt at a daily 
fee. 


Recreational Development Policies 


The Authority will embark on a phased program of establishing a network of trails, routes 
and conservation areas as shown on Figure 21-2, and in doing so will adhere to the follow- 
ing policies: 


a. 


b. 


Di 


All developments will be of a high quality, and will be developed with the assistance of 
professionals, such as landscape architects. 

A Conservation Area Classification and Zoning System will be adopted and applied in 
the development of all Authority lands. 

Liaison will be established and maintained with public agencies such as the Department 
of Lands and Forests, Department of Transportation and Communications and adjoin- 
ing Authorities, to ensure a regionally co-ordinated development of recreational 
resources and facilities. 

Member municipalities will be encouraged to incorporate within Official Plans, such 
provisions as will enhance the natural beauty and environment of the watershed. 


Land Use and Forestry Development Policies 


The Authority, with the assitance of the District Offices of the Department of Lands and 
Forests and the Department of Agriculture and Food, will pursue the following policies to 
ensure the wise use of land and forest resources: 


a. 


A phased program of acquisition of woodlands will be established with the aim of 
acquiring not less than 200 acres per year. 


Purchases will be such that consolidated blocks of property are eventually created. 
Lands having small ponds, stream shorelines and wetlands as major features will be 
developed for combined forestry, wildlife and other compatible uses. 

Private land advisory and assitance programs will be set up to promote: 


i. better drainage systems; 

ii. erosion controls through proper cultivation practices, and the establishment of 
grassed waterways; 

iii. stream-bank stabilization and improvement through the establishment of vegeta- 
tive cover and protection from livestock; 

iv. the creation of windbreaks and shelterbelts; 

v. the reforestation of submarginal areas on private lands. 
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Section 26 
DEVELOPMENT PRIORITIES 


Priorities will be established after due consideration of the background studies carried out 
by the Conservation Authorities Branch, the development policies of Section 25 and the 
financial capabilities of the Authority. The priorities cover a five-year period, but the 
projects have been selected within a broader, long-range program. The priorities will be 
adjusted from time to time as conditions warrant, and a complete review will be carried out 
after the first five years. 

The priorities must be read in conjunction with the following maps: 
Figure 5-1 Surface Water Resources 
Figure 15-1] Field Erosion and Grass Waterways 
Figure 15-2 Stream-bank Erosion Problems 
Figure 21-1 Typical Cross-Section of a River Valley and Possible Land-Use Controls 
Figure 21-2 Open Space Corridors and Potential Conservation Areas. 


1. General Programs 


There are a number of recommendations within this report, which do not involve major 
expenditures, but which are, nevertheless, of major importance to the over-all resource 
management objectives of the Niagara Peninsula Conservation Authority. 

Therefore, the Authority will take steps to have the following programs implemented 
immediately. 

a. The establishment of advisory boards to propose and expedite the consideration of 
Authority programs. This will include an Environmental Management Advisory Board 
which will assess and advise upon the over-all effect upon the environment of all 
proposed developments, including Authority projects, in the watershed. 

b. The notification to the Ontario Water Resources Commission and other appropriate 
authorities of the urgent need to remove pollution from the following sources: 

i. municipal sewage treatment facilities at Grimsby; 

ii. various sources at Vineland, Jordan, Virgil, St. Davids, Stevensville; and the shores 
of Lake Erie from Port Colborne to Fort Erie; 

iil. inadequate sewage lagoons at Smithville; 

iv. industrial wastes from: 

Ontario Paper Co. Ltd., Thorold 

Abitibi Provincial Paper Ltd., Thorold 

Domtar Construction Materials Ltd., Thorold 

The Beaver Wood Fibre Co. Ltd., Thorold 

Hayes-Dana Ltd., Drive-Drain Division, Thorold 

Garden City Paper Mills Co. Ltd., St. Catharines 

Domtar Fine Papers Ltd., St. Catharines 

Barnes Wines Ltd., St. Catharines 

Canadian Canners Ltd., St. Catharines 

Grantham Packers Ltd., St. Catharines 


Tregunno Niagara Farms Ltd., Pelham 


Cyanamid of Canada Ltd., (Welland Plant), Niagara Falls 
B.F. Goodrich Canada Ltd., Niagara Falls 

Ford Motor Co. of Canada Ltd., Niagara Falls 

Norton Company, Niagara Falls 

Atlas Steels Ltd., Welland 

Welland Tubes Works, Welland 

The Steel Co. of Canada Ltd., Welland 
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19. Gould National Batteries of Canada Ltd., Fort Erie 


20. Robin Hood Flour Mills Ltd., Port Colborne 
21. The International Nickel Co. of Canada Ltd., Port Colborne 


22. Arkell Tools Ltd., Grimsby 


23. Culver House Canning Ltd., Lincoln; 

v. animal waste disposal at poultry, swine and cattle producers. 

In co-operation with the Department of Lands and Forests, the establishment of: 

Be liaison among agencies, and private landowners to secure agreements for fishing, 
hunting, motor tobogganing and hiking trails on private land. 

ii. 4-H Forestry Clubs which will instill in young people an appreciation of special 
character of the Carolinian forest which is found in such a limited part of the 
province. 

The adoption of a Conservation Areas Classification and Zoning Scheme as a tool for 

the planning, development and management of all conservation areas. 

The establishment of a working liaison with member municipalities, to review the 

adequacy of present land-use planning regulations as they may affect conservation 

policies and objectives; and the provision of assitance in formulating policies and 
land-use regulations consistent with Authority policy, particularly in flood-prone areas, 
areas of unusual natural beauty and lakeshores. 

The establishment of an active educational program in order to communicate to all 

residents of all ages in the watershed an understanding of the Authority’s aims, objec- 

tives and technical assistance programs. 


Detailed Programs 


The detailed projects and programs of the Authority for the first five-year period are set out 
below. They are classified as either Continuing or Specific, depending on the length of time 
required for completion. The notation in brackets refers to the dominant purpose of the 


program. 

Continuing Programs 

(Water) 1. The maintenance of a network of stream and precipitation gauging 
including the recruitment of gauge readers, investigation of sites and 
establishment of stations. 

(Water, 2. The establishment of a continuing program of flood plain and valley 

Land) land mapping, resulting in fill and construction regulations covering 
these areas under the provisions of Section 27 of The Conservation 
Authorities Act. 

(Water) 3. The establishment of water sampling program in conjunction with the 
Ontario Water Resources Commission, concentrating on areas of per- 
manent residential or industrial development. 

(Wildlife) 4. The establishment of a program to advise private landowners on the 
construction of small dams to improve wildfowl habitat. 

(Forestry, 5. The initiation of a continuing program of acquisition of lands suitable 

Wildlife) for management as combined Forestry, Wildlife and Recreation areas: 


Table 26-1 gives the priorities and a brief description of lands suitable 
for these purposes. Approximate locations are shown on Figure 21-2. 


(Recreation) 6. The promotion of an expanding network of hiking trails, and in particu- 


lar the Bruce Trail, through public ownership or agreement with private 
landowners as combined-use corridors and the publishing of guide 
books. 
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(Recreation) 7. 


(Land) 8. 


(Land) a 


Continued liaison with the Tri-County Scenic Drive Committee to 

ensure the laying-out of scenic drives and scenic “circle”? routes with 

roadside facilities and compiling of information for eventual publica- 

tion of a route guide book. 

The establishment of a program of grassed waterways construction, 

pasture land improvement, improvement of field cultivation methods, 

using a combination of the following methods: 

i. demonstration projects established and maintained by the 
Authority in several areas; 

ii. provision of technical and financial assitance to private land- 
owners. 

Initiation of a program of technical and financial assitance to private 

owners of erosion-prone lands along the banks of creeks in order to 

prevent further deterioration of the banks. 


Specific Programs 


Certain specific projects will be carried out in an order to be listed, as in the examples 


below: 
(Water) ie 


(Wildlife) 2. 


Study of the feasibility of the following alternative servicing plans. 

a. Pipeline for the Town of Niagara-on-the-Lake 

b. Pipeline for Vineland-Jordan 

c. Rehabilitation of disused feeder canal. 

Construction and operation in conjunction with the Department of 

Lands and Forests, of the pike spawning structure at Chippawa Creek 

Conservation Area. 

Participation with private landowners in the establishment of demon- 

stration grass waterways on chosen sites to control erosion, e.g., 

a. stream course in North-half lots 15, 16, 17, Concession I, Caistor 
Township 

b. stream course east from regional road 50 in Block 127, Thorold 
Township. 
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Table 26-1: Purchase Priorities for Combined Forest, Wildlife Management 
and Recreational Areas 


Priority Group Name Location Approximate Acreage 

| Rockway Lots 7, 8, Concessions V1 and VII 400 
ae Ree MO MG rehavee WANT, 
Louth Twp. 

| Spring Caves Lots 11 & 12, Concessions V & VI 300 
Clinton Twp. 

| St. Johns Biksenis 5h 1S6p oi 102, 200 
Thorold Twp. 

| Beamers Falls Lots 8 to 15, Concession ‘II, 600 

: N. Grimsby Twp. 

lI Point Abino otss32e13eub Econ: 200 
Bertie Twp. 

I Sixteen Mile Creek Lots 12, 13, Concession V 260 


Lots 13 & 14, Concession V1 
Lots 15 & 16, Concession VII 


I Indian Line Lots 10 to 19, Concession | 1,400 
Caistor & Canborough Twps. 

II Port Colborne Quarry Lot 3, Concession |, 200 
Wainfleet Twp. 

I Lake Erie Sand Pit 10 

WI Welland Canal Properties ® 500 

WI Oswego Creek 100 

Wl Forks Creek 100 

Ih Jordan Harbour 20 

a Feeder Canal 100 


EE 
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Section 27 
IMPLEMENTATION 


This plan will be implemented by the Niagara Peninsula Conservation Authority in 
conjunction with the member municipalities and private or government agencies whose 
activities will have an effect on conservation measures. 

Specifically this Conservation Plan will be implemented by the following: 

1. successive five-year budgetary programs reflecting the current grant structures, the 
financial capabilities of the member municipalities and the Development Priorities 
outlined in Section 26; 

2. the integration, wherever possible, of the policies and programs of this Plan with 

existing and future municipal and regional Official Plans, restricted area (zoning) by- 

laws and development programs; 

co-operative action with public or government agencies and departments; 

a program of public relations and conservation education and 

5. Project Plans conforming to this Plan, but outlining in detail specific projects to be 
undertaken by the Authority and co-operating agencies. 
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maintain enough water for the spawning pike. 
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INTRODUCTION 


This volume is an appendix to Volume I, Conservation Report and Plan. It contains 
additional maps, tables and sections of text, valuable to Authority members or others 
responsible for implementing the Plan, but more technical or detailed than required by the 
broader readership of Volume I. No attempt is made to provide a connected narrative. 
Volume II is printed in limited quantity for distribution to those concerned. 
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Section A6 
FISH AND WILDLIFE RESOURCES 


Fish 
The present list of species of fish substantiated by specimens or authentic records in the 
Niagara Region follows: the names and order follow those in an “Information Leaflet’? on 
the fishes of Ontario, published by the Department of Ichthyology and Herpetology of the 
Royal Ontario Museum in 1968. 

Species which are of interest to anglers are marked with an asterisk(*). 


Fish of the Niagara Region 


Amia calva 
Dorosoma cepedianum 
*Salmo gairdneri 
*Salmo trutta 
*Salvelinus fontinalis 
Umbra limi 
*F’sox lucius 
Couesius plumbeus 
*Cyprinus carpio 
Hybognathus hankinsoni 
Notemigonus crysoleucas 
Notropis atherinoides 
Notropis cornutus 
Notropis hudsonius 
Opsopoeodus emiliae 
Pimephales notatus 
Pimephales promelas 
Rhinichthys atratulus 
*Semotilus atromaculatus 
Semotilus margarita 
*Catostomus commersoni 
*Ictalurus natalis 
*Tctalurus nebulosus 
*Tctalurus punctatus 
Noturus gyrinus 
Fundulus diaphanus 
*A mbloplites rupestris 
*Lepomis gibbosus 
*Micropterus dolomieui 
*Micropterus salmoides 
*Pomoxis annularis 
*Pomoxis nigromaculatus 
*Perca flavescens 
Etheostoma nigrum 
Percina caprodes 
*A plodinotus grunniens 


bowfin 

gizzard shad 
rainbow trout 
brown trout 
brook trout 
central mudminnow 
northern pike 
lake chub 

carp 

brassy minnow 
golden shiner 
emerald shiner 
common shiner 
spottail shiner 
pugnose minnow 
bluntnose minnow 
fathead minnow 
blacknose dace 
creek chub 

pearl dace 

white sucker 
yellow bullhead 
brown bullhead 
channel catfish 
tadpole madtom 
banded killifish 
rock bass 
pumpkinseed 
smallmouth bass 
largemouth bass 
white crappie 
black crappie 
yellow perch 
Johnny darter 
logperch 
freshwater drum 
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Section A9 
GENERAL DESCRIPTION 


Hazard Lands 


The purpose of defining Hazard Lands is to provide a physical base on which environmental 
planning can take place. The need for environmental planning is obvious to those who are 
familiar with the Niagara Peninsula. It is a corridor through which many tourists, travel. 
There is a wealth of diverse environmental amenities and these must be maintained for the 
enjoyment and benefit of future generations. 

The Hazard Lands are shown in Figure 9-A1. The purpose of this mapping program was 
to determine those areas of the Niagara Peninsula Conservation Authority which possess 
inherent physical conditions such as poor drainage, organic soils, flood susceptibility, 
erosion, steep slopes or any other physical condition which could lead to the deterioration 
or degradation of environment under various land uses. These lands have been delineated so 
that suitable land management techniques can be employed. These may take the form of 
planning restrictions or remedial works. This information can serve as a useful and positive 
input for the Official Plan being prepared for the Regional Municipality of Niagara. 

The Hazard Lands information was interpreted from aerial photographs taken in 1965 
and transferred to 1:25,000 and 1:50,000 National Topographic Series Maps. This was 
augmented with information from the Ontario Land Inventory Maps, reports of commis- 
sions and other special purpose bodies. Field spot checks were used to check the air photo 
interpretation. 

The Hazard Lands of the Conservation Authority are largely concentrated along the 
shorelines of Lakes Ontario and Erie and along the shorelines of Lakes Ontario and Erie and 
along the numerous ravines and the escarpment. Investigations show annual losses of shore- 
line in some places as great as seven feet. This would pose a definite and serious risk to any 
future urban development. 

The ravines which are common throughout the Authority and provide surface runoff 
routes can serve purposes other than the Hazard Lands protection function. They have a 
multiple-use which can include recreational corridors, design buffers, and wildlife protection 
areas. The ravines from a very real environmental resource which must be protected. 

The Niagara Escarpment which was considered in the Gertler Study completed in 1969 
is shown on Figure 12-2. The top of the escarpment, where it is not pronounced, was 
defined as the 600-foot contour line. The Niagara Escarpment, including the steep slopes 
and talus deposits, is a physiographic feature which by definition is largely a Hazard Area. 

Other environmental problems are identified on Figure 9-Al and should be managed in 
the same strict way. These additional areas include swamps, marshes and very poorly 
drained soils. 

In managing these Hazard Lands it is imperative that satisfactory separation be pro- 
vided between the Hazard Lands and incompatible uses. Thus it is vital that building set- 
backs be established from the top of the shoreline bluffs based on the severity of the hazard 
and the establishment of protection works. For example, if a shoreline continued to erode 
at seven feet per year, a building setback of only 50 feet with no protection works would 
mean that within seven years the bank will erode back to the foundations of any buildings 
placed. Similarly, building setbacks will be necessary from the top of the Niagara Escarp- 
ment for physical protection of buildings from bank slippage and for aesthetic reasons. 
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Section Al1 
FOREST RESOURCES AND RELATED ACTIVITY 


| Bs Extent and Nature of the Resource 


a. Forest Cover Types 


The term “Forest Cover Types”’ is used in a forest classification system and refers to those 
combinations of tree species occupying the ground, with no implication as to whether these 
types are temporary or permanent. A slightly modified form of the system drawn up by the 
Society of American Foresters was used in the survey of the Niagara Peninsula Conservation 
Authority. 

The forest cover of the Authority was surveyed in 1970 by using a sampling method 
whereby typical blocks of land were studied. Coverage was expanded by using air photo 
interpretation. 

Woodlots considered by their owner as a single entity were divided during the survey 
where there were clear differences between the type and age class found in them. Con- 
versely, where property boundaries were not marked, as around the borders of bogs, cover 
types extending across property boundaries were considered as a unit because the species 
combination and age class remain constant throughout. Generally it can be said that much 
of the Authority’s forest cover on private lands, when examined for its species content 
alone, exhibits a fragmentation of cover types. 

A description of the main cover types in relationship to local site conditions follows: 
i. Dry Site Types 

Type 4: Aspen usually functions asa typical pioneer type of forest in Southern Ontario, 

appearing after clear cutting, over-grazing, or fire. Commonly it invades abandoned 

fields and pastures. It is sometimes considered a less valuable form of cover, yet it can 

have many uses. It grows on droughty soils as well as those that are wet throughout a 

good part of the year, although it avoids the wettest swamps. A sister type, poplar-oak 

(Type 4a), is frequently mapped in Southern Ontario, occupying similar acreages and 

sites. Aspen’s associates may be largetooth aspen, red cherry, white elm, paper birch 

and balsam poplar, the latter sometimes forming pure stands on moist sites. An under- 
storey of dogwood or spruce and balsam fir on wet sites, or tolerant hardwoods on 
drier sites, is frequently present. 

Type 8: White pine-red oak-white ash is a type that quite often occurs on fairly warm 

and dry sites. It often follows white pine that establishes on old fields, and occurs also 

on land never cleared for agriculture. It may be permanent in some places but in 
general tends towards the white pine-hemlock type or the northern hardwood-hemlock 
group. 

Type 9: White pine, although occupying a prominent economic position in Southern 

Ontario’s forest area during the period of early settlement, now commonly occupies a 

lesser position. There is frequently the problem of low quality stems and form in 

present day natural stands. 

White pine’s associates on light soils are red pine, grey birch, black cherry, white 
ash, red oak, sugar maple, basswood and hemlock. 

White pine is often the first type to occupy abandoned agricultural land. It 
approaches permanence on sandy soils. On heavier soils it is usually succeeded by sugar 
maple-beech-yellow birch, red oak-basswood-white ash, and white spruce-balsam fir- 
paper birch. It is considered to be a long-lived temporary type that seldom succeeds 
itself except after fires or under special cultural treatment. 

Type 13: Sugar maple-basswood is another cover type that appears on rich upland 

loamy soils, hence has also experienced heavy clearing pressure in favour of agriculture. 


It appears frequently on lakeshores. Along with the predominant species, white elm, 
yellow birch, white pine and red oak are to be found as associates. 
Type 14: Sugar maple, and its related Type 57, beech-sugar maple, are commonly 
observed occupying locations in heavily developed agricultural areas. Both types favour 
deep, fertile, well drained soils with good moisture conditions. At times sugar maple 
stands may have a small component of yellow birch, white ash, red and white oak. 
They sometimes owe their vigour to cultural practices favouring maple syrup pro- 
duction and may also be found in small patches. 

Both types have commonly experienced considerable cutting and clearing pressure 
since settlement. 
Type 49: White oak-black oak-red oak cover type can be found on a variety of loca- 
tions, such as lowland sites, gravelly morainal slopes, or on dry ridges. Type 49a (white 
oak-black oak-hickory) is somewhat similar to the previous mentioned type, except 
that hickory makes up a significant portion of the stand. 
Type 50: White oak is commonly found on dry upland sites in small stands with white 
oak predominant over such associate species as red oak, bur oak, shagbark and bitter- 
nut hickory, white ash and largetooth aspen. 
Type 51: Red oak-basswood-white ash as a cover type is usually observed on deep, 
fertile, moist, well drained soils. Its common associate species are red maple, yellow 
birch, the aspens, sugar maple, paper birch, and beech. 1 
Type 52: Red oak commonly covers small acreages, tending to act as a pioneer species 
in Canada on warm dry sites. This may frequently happen in association with paper 
birch. 
Type 59: Ash-hickory is a cover type found throughout the deciduous forest area on 
poorly drained soils. It may occur on any cut over area. The predominant species are 
white ash, hickory and white elm. It is not uncommon to observe stands with heavy 
components of either white ash or hickory. 


ii. Wet Site Types 

Type 60: Silver maple-white elm and its closely related Type 60a, white elm, occurs 
on stream bottoms and on swampy depressions where the land is too wet for agricul- 
ture unless underdrained. Consequently, such stands are the cover that remained after 
forests were cleared for settlement, because of the difficulty of operating the site on 
which the elm stood. Elm, however, will also spread into dryer areas and it is a 
common hedgerow tree. 
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Section A19 
POLLUTION 


1. Municipal Wastewaters 


The Niagara River, Welland River, Twenty Mile Creek, Welland Ship Canal, Lake Erie and 
Lake Ontario receive the discharges from municipal water pollution control plants. 

Most of the treatment plants are discharging directly into Lake Ontario. All treatment 
plants in the near future will have (see Table A19-1) primary and secondary treatment 
facilities which will provide 90 per cent biochemical oxygen demand (BOD) and suspended 
solids removal. 

The treatment plants of Niagara Falls and Fort Erie discharging into the Niagara River 
provide and will provide only primary treatment as the Niagara River has tremendous 
capabilities for self-purification. 

The Welland WPCP with discharge into the Welland River provides only primary treat- 
ment. However, secondary treatment facilities are to be constructed in 1972 to improve the 
water quality of the river. 

Table A19-1 shows the existing and proposed municipal water pollution control plants. 
The estimated waste discharges with respect to BOD and suspended solids and the sludge 
quantities are shown on Table A19-2. 

The population projections shown on Table A19-3 are from the Servicing Master Plan 
for the Regional Municipality of Niagara. The approximate industrial population equivalents 
_ used in Table A19-2 are based on the industrial water consumption used in that report. 

With the completion of the secondary treatment facilities for St. Catharines, Thorold 
and Welland the total BOD discharged into the receiving waters will be reduced from 52,147 
Ibs/day to 23,043 Ibs/day. Similarly, the discharge of suspended solids will be reduced from 
43,136 lbs/day to 21,240 lbs/day. However, the annual quantities of digested sludge will 
increase from 71,570 cu.yds. (44.4 ac. ft.) to about 145,600 cu. yds. (90 ac. ft.). 
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Table A19-3: Population Projections (according to Servicing 
Master Plan) for The Regional Municipality of Niagara 


Urban Areas 1970 1980 1990 
1 Grimsby (area below escarpment) 13,700 18,420 24,750 
2 Beamsville 4,500 6,050 8,120 
3 Vineland 1,700 2,200 2,900 
4 Jordan — Jordan Station 500 650 850 
5 St. Catharines 105,400 131,800 163,500 
6 Niagara-on-the-Lake (former Town) 3,180 3,880 4,730 
7 Virgil 2,000 2,440 2,970 
8 St. Davids 500 610 740 
9 Queenston 850 1,040 W270 

10 Niagara Falls 64,000 78,000 95,100 

11 Thorold (former Town) 9,000 9,940 10,080 

12 Fonthill 4,000 5,920 8,750 

13 Smithville 1,200 1,460 1,790 

14 Port Colborne 21,500 23,700 26,250 

15 Welland 43,600 53,100 64,800 

16 Crystal Beach 2,180 2,290 2,410 

ieiaeont Ene 10,050 VSO 12,760 

Total 287,860 352,830 431,770 

Growth Rate (%) 2.0 2.0 


2. Industrial Wastewaters 


The area of Niagara Peninsula is favourably located for the development of industry. 
Relatively inexpensive electric power and natural gas are available, as well as suitable water 
supplies. Transportation including rail, road and shipping facilities are well developed. In 
addition, the major markets of Southern Ontario are within a radius of 150 miles. As a 
result, industrial development has been extensive. Plants producing and processing steel, 
chemicals, pulp and paper, textiles, abrasives, food, etc., are located in the region. The major 
industrial centres are the Cities of St. Catharines, Welland and Niagara Falls and the Towns 
of Thorold, Port Colborne, Fort Erie, Grimsby and Lincoln. 

Industrial wastewaters are only one cause of water pollution, but because of the 
volume of water used in industrial processing, and in some cases, the visible effects of 
industrial discharges on receiving streams, much public attention is focused on industry. 

The industrial pollution control programs are carried out under the provisions set out 
in The Ontario Water Resources Commission Act. 

The OWRC’s Division of Industrial Wastes has been assigned three prime responsibili- 
tics: 

1. Routine surveillance of all industries to ensure that measures are being taken towards 
the control and/or abatement of industrial pollution. 

2. Review of all waste treatment proposals for new or expanding industries. 

3. Provision of technical assistance to industries and municipalities in developing solutions 
for new and/or persistent waste treatment and disposal problems. 

The guideline tables (see Table A19-4) to industrial waste problems are based on 
OWRC objectives. Where limits for specific constituents are given in this table, the concen- 
trations shown apply to discharge of wastes directly to public watercourses via private or 
municipal storm sewers. 

The Tables A19-5 to A19-12, based on information received from the Industrial Wastes 
Division of the OWRC, summarize the status of industrial wastewater treatment and control. 
In the tables, only those industries discharging process wastewaters directly to a watercourse 
are included, and only those process wastes discharged to a watercourse are described. 


The data provided for the fruit canning industry were taken from 1969 survey results 
and the data for the paper mills were obtained from 1970-71 survey results. 

The Niagara River, Welland River, Twelve Mile Creek, Welland Ship Canal, Lake Erie 
and Lake Ontario receive wastewater discharges from industries. 

Twelve Mile Creek and its tributaries receive most of the industrial wastewaters. The 
(Second) Old Welland Canal, also called industrial wastes drain, represents the greatest 
concentration of pollution. Six paper mills discharge their wastes into the Old Welland 
Canal, running through the City of St. Catharines. The discharged wastes are highly colour- 
ed, malodorous, and putrescible, high in BOD suspended solids and coliform densities. 

About 35.7 million gallons per day (m.g.d.), or 66.2 cubic feet per second (c.f.s.), of 
process wastewaters are discharged daily by the six paper mills. The BOD5 loadings of the 
wastes is 223,000 lbs/day. This biochemical oxygen demand is about equivalent to the waste 
effluent of 1,300,000 persons. The process wastes contain also about 91,000 lbs/day (45.5 
tons/day) of suspended solids which is equivalent to the waste effluent of about 450,000 
persons. 

According to the guidelines the concentrations for BODS5 and suspended solids should 
not exceed 15 p.p.m. (mg/1).* These parameters are exceeded by all the six mills and the 
average concentrations are 625 mg/l BOD and 256 mg/1 suspended solids. Table A19-5 
shows the individual waste flows and concentrations and comments provided by OWRC. 

The seventh paper mill (Beaverwood Fibre Co. Ltd) is discharging its process wastes 
into Beaver Dams Creek which drains into Gibson Lake and from there into Twelve Mile 
Creek. The concentrations on BODS5 and suspended solids are 253 mg/1 and 665 mg/1, 
respectively, and also exceed the OWRC objectives. In addition, the process wastes of the 
Hayes-Dana Ltd. Drive-Drain Division and the Frame Division are also discharged into 
Beaver Dams Creek: See Table A19-6. 

Six companies discharge their wastewaters directly into Twelve Mile Creek as shown on 
Table A19-7. 

The Welland River receives wastewaters from industries in the Cities of Welland and 
Niagara Falls: See Table A19-8. The waste effluent of the six companies listed exceeds the 
OWRC objectives with respect to BOD, suspended solids, iron, ether solubles, cyanide, 
nitrogen and/or ammonia compounds. 

Table A19-9 shows the industrial waste discharges into the Niagara River. 

Five companies discharge their industrial wastes into the Welland Ship Canal as shown 
on Table A19-10. 

The industrial waste discharges into Lake Erie and Lake Ontario are shown on the 
Tables A19-11 and A19-12 respectively. 

A summary of the tables indicates that about 118.8 m.g.d. (220 c.f.s.) of process 
wastewaters, including 0.4 m.g.d. (0.8 c.f.s.) of seasonal wastewaters, are discharged into the 
watercourses and Great Lakes. The total BOD5 loading is about 248,000 lbs/day of which 
about 9,000 Ibs/day are from seasonal industries. The BOD population equivalent has been 
estimated at 1,460,000 persons of which 51,000 are from seasonal industries. 

The total loading of suspended solids is about 146,600 lbs/day (73.3 tons/day) of 
which 1,200 lbs/day (0.6 tons/day) are from seasonal industries. The population equivalent 
has been estimated at 733,000 persons of which 6,300 are from seasonal industries. 


oe p-p.m. mg/1 — parts per million (milligrams per liter) 


Industrial waste discharge into the Old Welland Canal at Winchester Avenue, St. Catharines. 
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Summary of industrial waste discharges into streams and lakes: 


Votal flow 118:8 mre:d: 220 ¢.f:s:) 

BODs5 248,000 lbs/day 

BOD population equivalent: 1,460,000 persons 
Suspended solids (SS): 146,600 lbs/day 

SS population equivalent; 733,000 persons. 


Table A19-4: Guideline Tables to Industrial Waste Problems 


Industry 


Basic iron and 


steel 


Chemicals 
agricultural 


Problems Treatment 


(1) Blast furnace gas 
scrubber systems — 
high suspended 
solids 


(2) Blast funace coke 
liquors — high phenols, 
ammonia and cyanides 


(3) Pickle acids 


(4) Rolling mill oils 


Phosphate fertilizer 
gypsum sludge and 
acid wastewater, high 
fluorides and 


Sedimentation 


Phenol recovery or 
bio-oxidation. 
Ammonia recovery or 
neutralization. 
Cyanide oxidation. 


Neutralization or 
recovery. 


Gravity separation 


Recommended Maximum 
Concentration in Effluent 


Suspended solids — 15 ppm 
Phenol — 20 ppb 
NHs 1 ppm 
CN — 0.1 ppm 
pH — 5.5 to 10.6 
Ether solubles — 15 ppm 


Fe — less than 1.6 ppm 
in receiving water 


Neutralization with 
lime followed by 
sedimentation. In 
plant recovery of 


Suspended solids — 15 ppm 

POa — 25 ppm 

F — less than 1.6 ppm in 
receiving water 


phosphates. phosphates. 

Inorganic Acid wastewaters from Neutralization and Suspended solids — 15ppm 
acid plants, gypsum sedimentation. Recycling and pH — 5.5 to 10.6 
sludge and chlorides recovery for high dissolved Chlorides — 1500 ppm 
from soda ashplants, solids such as chlorides and Sulphates — 1500 ppm 
alkali and chlorides and inorganic toxic constituents 
mercury from electrolytic such as mercury. 
chlorine plants. 

Chemical High phenolics from Gravity separation Suspended solids — 15 ppm 

organic plastics manufacture. followed by BODs — 15 ppm 
High latex, phenolics chemical oxidation Ether solubles — 15 ppm 
and COD from polymers and/or biooxidation Phenols — 20ppb 


manufacturing. High 
COD generally. 


i 


Table A19-4: Guideline Tables to Industrial Waste Problems - continued 


Industry 


Food processing 


Problems 


High BODs and suspended 


solids. Wide 
seasonal variations. 


Metal working, 
plating and 
finishing 


Mining and 
metallurgical 


Acids, cyanides toxic 
metals. Cutting and 
machine oils. 


Treatment 


(a) screening 
sedimentation 
and biological 
treatment. 


(b) spray irrigation 
with winter 
waste storage. 


(c) ridge and 
furrow irrigation. 


(d) septic tank and 
sub-surface 
disposal for 
many small plants. 


(e) disposal to 
municipal sewerage 
system. 


— 


Chemical oxida- 

tion of cyanides, 
neutralization 

and precipitation of 
metals, ion exchange, 
gravity separation and/ 
or chemical treatment 
for oil removal. 


(a 


(b) Disposal to municipal 
sewerage system after 
pretreatment as above. 


(1) Suspended solids 
from milling of 
ores (tailings) 
and from smelt- 
ing gas scrubber 
systems. 


(2) Acidic wastes and 
dissolved metals 
from processing 
of high sulphide 
ores, including 
acid mine drainage 
and runoff 
from tailings 
disposal areas. 


(3) Radioactive wastes 
from uranium mining. 


Sedimentation and 
impoundment. 


Neutralization and/ 
or recirculation of 
acidic wastes. 


Barium chloride treatment 
for removal of Ra’*° 
followed by 
sedimentation. 


Recommended Maximum 
Concentration in Effluent 


BODs — 15 ppm 


Suspended solids — 15 ppm 


In accordance with Depart- 


ment of Health regulations. 


Municipal by-law require- 
ments in case (e). 


Cn — 0.1 ppm 
pH — 5.5 to 10.6 
Suspended solids — 15 ppm 
Cu - — 1ppm 
Cr — 1ppm 
Ni — 1ppm 
Zn — 5ppm 


Municipal by-law require- 
ments in case (b). 


Suspended solids — 15 ppm 
pH 5570, 9.5 


Metals < maximum specified 
for each metal; 


i.e. Cu — 1ppm 
Zn — 5ppm 
Ni — 1ppm 
Ra** — 3pCi/litre 
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Table A19-4: Guideline Tables to Industrial Waste Problems - continued 


Industry 


Petroleum and 
petrochemicals 


Pulp and paper 


Service industries 
(mainly transportation): 


Tanning and 
rendering 


Problems 


Treatment 


High waste volumes 
containing relatively 
low levels of 

oils, phenolics and 
sulphides plus small 
volumes of concen- 
trated chemicals 
such as spent 
caustics. 


High waste volumes 
containing suspended 
bark and fibre from 
debarking and paper 
making operations. 

Wash waters and cooking 
liquors from pulping 
operations. Spent liquors 
and wash waters from 
bleaching processes. 
Taste and odour 
producing wastes from 
kraft cooking process. 


Oily wastewaters from 
maintenance shops, 
fuelling depots and 
washing platforms. 
High BOD wastes from 
tank car washings. 


High BOD; and sus- 
pended solids wastes 
from hide washings. 
High pH, sulphide 
and high solids wastes 
from lime sulphide 
treatment of hides. 
Spent vegetable and 
chrome tanning 
liquors. High BOD, 
grease and suspended 
solids from rendering 
operations. 


(a) Steam and/or 
flue gas 
stripping of 
sulphidic and 
phenolic wastes 
followed by 
biological 
treatment. 


(b) Gravity separ- 
ation of oily 
wastewaters. 


(c) Neutralization 
and/or contract 
land disposal 
of spent caustics. 


(d) Deep well injection 
of high strength 
wastes. 


Sedimentation for 
suspended solids 
removal. In-plant 
recovery and 
wastewater re- 
circulation for 
pulp liquors and 
wash waters. Bio- 
logical treatment 
for reduction of 
soluble BOD and 
possibly taste and 
odour components. 


Gravity separation 
for oil removal. 
Disposal to municipal 
sewerage system. 


Gravity separation 

for grease and suspended 
solids removal 

usually followed by 
disposal to municipal 
sewerage system or 
spray and ridge and 
furrow irrigation. 
Chemical treatment via 
neutralization and/or 
chlorination practised 
in some cases. 


Recommended Maximum 

Concentration in Effluent 
Ether solubles — 15 ppm 
Phenol — 20ppb 
Contract land disposal in 
accordance with Ontario 
Department of Health 
regulations. Deep well 
injection in accordance with 
Department of Energy 
and Resources Management 
regulations. 


BODs 15 — ppm 
Suspended solids 15 — ppm 
Ether solubles — 15 ppm 


Municipal by-law require- 
ments in latter case. 


BODs — 15 ppm 
Suspended solids — 15 ppm 
Sulphide as Hz2S — 1ppm 
Municipal by-law require- 
ments for plants discharging 

to sanitary sewers. 


*These guidelines to unit operations and processes are based on Ontario Water Resources Commisson objectives and re- 
vised in conjunction with the Industrial Waste Division. Where limits for specific constituents are given in this table, 
the concentration shown applies to discharge of wastes directly to public watercourse via private or municipal storm sew- 
ers. In applying these guidelines to actual situations, the plant location in relation to the nature and size of the receiving 
stream will always have to be taken into account before final acceptable pollution levels can be arrived at. The commis- 
sion recently published a valuable booklet, ‘‘'Guidelines and Criteria for Water Quality Management in Ontario” which 
gives valuable additional date on specific contaminants. 
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3. Agricultural Pollution 


Agricultural soil and water pollution may have the following sources: 

1. human wastes from farm population, 

2 farm animal wastes, 

3. crop residues, 

4. residues from agricultural chemicals such as fertilizer and pesticides and other control 
agents and 

5. dead domestic and wild animals. 
Farm animal wastes, chemical fertilizer and pesticides are the major sources. 


a. Farm Animal Wastes 


Until recently, farms have not been considered a serious source of air and water pollution. 

In the last decade, however, drastic changes in the methods of producing farm animals for 

slaughter and for food products have been experienced. The production of animals has 

emerged from the small, individual farm operation into a large scale industrial enterprise 
involving hundreds of acres and thousands of animals. 

With today’s large scale poultry production, confinement housing is the major method 
for meat and egg production, and large scale confinement swine and beef operations are 
rapidly approaching the intensity of the poultry industry. 

The farming industry needs farm animal waste management for the following reasons: 
1. Specialization of farm operations has increased the concentrations of manure pro- 

duction. 

2. Confinement housing has led to concentration of manure and significant changes in 
manure characteristics and, in particular, the trend towards liquid manure handling 
systems. 

3. Cheaper and more manageable commercial fertilizers have reduced the demand for 
manure as a fertilizer. 

4. Urban sprawl and farm area encroachment have brought more people into close con- 
tact with the environmental problems. 

To appreciate the difficulties, it must be realized that 500,000 chicken broilers, 50,000 
laying hens, 5,000 market hogs, 1,000 beef cattle or 500 dairy cattle generate a manurial 
waste comparable to the human excrement (not including garbage and other wastes) pro- 
duced by a city of 10,000 people. 

Confinement housing is perhaps the major factor in the creation of the immense waste 
disposal problem as feed and water are brought to the animals and no longer do they drop 
their manure on pastures where it can be absorbed naturally. Instead, the wastes must be 
collected, stored and disposed. 

The livestock or poultry farmer, generally, is not crop farming. He, therefore, relies on 
commercially available food supplements for a considerable portion of his feeding require- 
ments, and thus, he frequently does not have adequate land of his own for the disposal of all 
the animal wastes. The crop farmer, on the other hand, can usually buy and apply chemical 
fertilizers more cheaply than he can use free animal manure. 

During the late 1950s and early 1960s, chicken broiler production surged upward in 
the Niagara Peninsula and by 1965 the former County of Lincoln was acknowledged as the 
largest producer of chicken broiler meat in Ontario. 

When prices for chicken broilers dropped in the sixties, turkey broilers appeared as an 
attractive alternative, and now the former County of Lincoln is also the leading turkey 
broiler producer in Ontario. 

The annual manure production within the boundaries of the Regional Municipality is 
shown on Table A19-13. The production is about 813,500 cu.yds. per year or 2,230 cu.yds. 
per day. This quantity is equivalent to, the human excrement of about 1,200,000 persons 


as) 


and the produced animal manure has a pollution potential of about 890,000 persons 
measured as BOD. 

The total fertilizer value of the produced animal manure in the area of the Regional 
Municipality is about $1,500,000 or about $1.98 per cu.yd. as shown on Table A19-14. 

The fertilizer value for the different types of manure is about: 


poultry $4.15/cu. yd. 
swine $1.85) cunyd: 
cattle $1.40/cu. yd. 


Table A19-15 indicates the relationship among the various animal species of different 
ages in terms of their potential to cause pollution problems through their waste pro- 
duction.* 

Considering the present number of animals housed or marketed per year a minimum of 
about 32,200 ac. (49 sq. mi.) of tillable loam soil are required for the waste disposal. For 
sandy soil the minimum requirement is 46,800 ac. (73.5 sq. mi.) 


2 Pollution Potentials 


At the present time, the manure disposal is not or is insufficiently controlled. Manure can 
cause air and soil pollution, the spread of insect pests and disease vectors, and weed pro- 
pagation and dispersion. Of primary concern today, however, is the water pollution aspect 
which occurs in the form of oxygen demanding materials, toxic substances, nutrient 
materials and pathogenic organisms. 

The biochemical oxygen demand (BOD) of animal manures if extremely high. Such 
high oxygen demanding wastes upon entering streams can cause oxygen depletion resulting 
in serious fish kills and long-term ecological changes. As a result, the aesthetic as well as the 
practical value of the watershed will be affected. 

Excessive concentrations of nitrates in ground water used for drinking purposes may be 
biologically converted to nitrites in the digestive system and can cause methemoglobinemia 
(blue babies). They are also toxic to livestock. Animal manure can be a major source of 
nitrates in ground water and the importance of its contribution must be considered. 

With the present emphasis on eutrophication, the nutrient contribution of farm animal 
wastes to surface waters is well recognized. Nitrogen and phosphorus are the principal 
elements involved, but other plant nutrients are also important. Farm animal wastes contain 
virtually all of the macro-nutrients as well as the trace elements required to promote algae 
growth. 

Organisms, pathogenic to humans, animals and poultry, may be present in the man- 
ures from farm animals. These agents may be transported in surface and ground waters. 
Therefore, all waters receiving farm animal waste runoff must be considered as potentially 
dangerous to the health of humans and livestock. 


ii. Existing Problems 

1. Pollution of ground water and surface streams increases. Odours from livestock farms 
are creating social problems. This occurs throughout the year, mainly in the summer 
months, but particularly when manure is being spread on the land which has become 
much more evident since the adoption of liquid manure handling systems. 

2. Property value decreases for residential use due to livestock and poultry barns placed in 
close proximity to farm and non-farm residence. 

3. Livestock production units are established on small acreages that have neither the 
capacity to produce a sizeable portion of the feed to be used in the operation nor with 


* A Suggested Code of Practice — The Department of Energy and Resources Management and the Department of 
Agriculture and Food. 
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Severe biological damage may result from the cleaning of agricultural spraying equipment in natural waters. 
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any regard to the acreage of land required for the economical use of manure in crop 
production. Waste disposal is a major problem. 


b. Chemical Fertilizer 


The application of animal wastes as fertilizer, as discussed under a., presents a problem in 
managing the high nutrient content of these wastes. Chemical fertilizer is another source to 
provide nutrients to the agricultural land and can be of great benefit if properly applied. On 
the other hand, if over-used, the chemical fertilizer can lead to ground-water and surface- 
water pollution. 

The nutrients which cause the most concern in lake eutrophication are phosphorus and 
nitrogen. These fertilizer nutrients may enter the water by: 
1. leaching through the soil to the ground water, or 
2. being carried either in solution or adhering to soil particles by surface runoff. 
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Table A19-15: Animal Units (Based on Pollution Potential) 


imclaiy Cow = alanimal Unit 2... a... «ee nn ei es (365 days) 

flgoeercow = I-animal Unit .....-4c..+ee elo... (365 days) 
wapeensteers= il animal Unit: 2). 5.0) se.e.e.- 0a. (365 days) (500-1,200 Ibs.) 
PROMEGA MT ial Litas cs Stowe hve: Boe wo Die Mes DN (365 days) 

10 market hogs = 1 animal unit ................. (175 days) (30-200 Ibs.) 
UVESOWS = aminmal UMitwe s 0.2.0 ae oc uc os ae (365 days) 

100 laying hens = 1 animal unit ................. (365 days) 
MOOOIchicken broilers = Tanimal unit. ...0....2.- (70 days) 

SOO MOUNETS =n leamimnal UMit ais.oo8cs cute < 6 0 bockene cee a (160 days) 

300 turkey broilers = 1 animal unit .............. (85 days) 
HBORSCLuIraMl(Mal UML ps tne se tte cee a oe (365 days) 

4 mature sheep = 1 animal unit ................ (365 days) 


Table A19-16: Minimum Acreage Requirements for 
Waste Disposal 


Number of animal units housed Minimum acreage for livestock 
or marketed per year (which- or poultry production 
ever is greater) Loam Soil Sandy Soil 
40 40 40 
41-60 40 45 
61-80 40 60 
81-100 50 WS 
101-120 60 90 
121-140 70 105 
141-160 80 120 
161-180 90 si5) 
181-200 100 150 
201-220 110 165 
221-240 120 180 
241-260 130 195 
261-280 140 210 
281-300 150 225 
301-320 160 240 
321-340 170 255 
341-360 180 270 
361-380 190 285 
381-400 200 300 
Notes 
7 The recommended land areas refer to tillable acres. 
2 The recommended acreages are not necessarily the most econo- 


mical from the standpoint of fertilization for efficient crop 
production. When this aspect is considered, the acreages may be 
doubled. 

3 Minimum acreage requirements are indicated for loam and sandy 
soil, as examples. Other main soil types would have correspond- 
ing Minimum acreage requirements. 


w 


The minimum acreages are those required to avoid risk of ground 
water pollution by compounds of nitrogen. 
All calculations are on an annual basis. 


5 
4. Stream Water Quality 
a Streams Discharging into Lake Ontario 


i. One Mile Creek 

The One Mile Creek, flowing through the Town of Niagara-on-the-Lake, is heavily polluted. 
Stream samples taken at the Niagara Boulevard (stream mileage 0.1) from Oct. 1965 to Dec. 
1969, as indicated on Table A19-17 showed BOD concentrations up to 18.0 mg/1 and 
dissolved oxygen (DO) values as low as 0.5 mg/1. The coliform density was up to 1,870,000 
organisms per 100 millilitre (ml). The concentrations on nutrients (phosphorus and 
nitrogen) are also very high. The stream pollution originates mainly from inadequate and 
defective septic tank and tile bed systems. 
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ii. Two Mile Creek 
Samples taken from Oct. 1965 to Dec. 1969 at the Lakeshore Road show that the stream is 
polluted. Table A19-18 shows BOD concentrations up to 4.6 mg/1, and DO values as low as 
3.8 mg/1 and coliform counts up to 149,000/100 ml. DO samples taken in the daytime 
show up to 150 per cent supersaturation (12 mg/1 at 22 degrees C.) which indicates that 
excessive algae growths exist and that DO levels at night-time may be well below the 
objective of not less than5 mg/1.Phosphorus and nitrogen concentrations, are also high. The 
stream pollution is most likely caused by inadequate and defective septic tank and tile bed 
systems, livestock operation and agricultural runoff. 

The water samples shown on Table A19-19 are taken from the OWRC Report on the 
Water Pollution Survey of.the Township of Niagara. 


iii. Three Mile Creek 

Only two water samples were taken in 1964 for the above report — see Table A19-20. At 
that time the excessive BOD concentration of 6.2 mg/1 at stream mileage TH 1.4 at Hunter 
Road was suspected of being caused by a defective septic tank and tile bed system from the 
nearby school. 


iv. Four Mile Creek 

Twelve stream samples were collected in 1964 for the OWRC Report as shown on Table 
A19-21. The plant of the Canadian Canners Ltd. at St. Davids was not operating at the time 
of sampling which would indicate that the pollution detected may be attributed to domestic 
sources. 

The water samples from Oct. 1965 to Dec. 1969 were taken at four locations: Lake- 
shore Road (stream mileage F 0.5), Third Line (F 4.6), Seventh Line (F 7.0) and Ninth Line 
(F 8.2). 

Four Mile Creek from St. Davids to Lake Ontario is grossly polluted as indicated on 
Tables A19-22 to A19-25. BOD concentrations up to 420 mg/1 (Nov. 3, 1965) were re- 
corded at Seventh Line. DO levels were down to 1.2 mg/l, and the maximum coliform 
counts were 11,000,000/100 ml. DO samples taken in the daytime show up to 153 per cent 
supersaturation (13 mg/1 at 24 degrees C.) which indicates that excessive algae growths exist 
and that DO levels at night-time may be well below the objective of not less than 5 mg/1 
due to respiration by the algae. The phosphorus and nitrogen concentrations are, at times, 
very high. 

The samples support the findings of the 1964 OWRC report that houses in St. Davids 
and Virgil, as well as other houses near the creek, discharge insufficiently treated wastes 
from septic tank and tile bed systems. It also appears that at times wastes from the cannery 
reach the creek during prolonged wet periods and the poor percolation qualities of the clay 
soil. Pollution from livestock and agricultural operations may also occur. There seems to be 
no decrease in stream pollution over the four-year period. 


v. Six Mile Creek 
The four stream samples taken on May 13, 1964, for the OWRC show no pollution and 
meet the water quality objectives, as indicated on table A19-26. 

Not all of the water samples taken between Oct. 1965 and Dec. 1969 at the Lakeshore 
Road (stream mileage S 0.4) meet the objectives — see Table A19-27. 

BOD concentrations up to 34 mg/l and DO concentrations as low as 4.0 mg/1 were 
recorded. The maximum coliform counts were 640,000/100 ml. DO samples up to 170 per 
cent supersaturations (15 mg/1 at 22 degrees C.) were recorded. 

The stream pollution seems to be caused by inadequate and defective septic tank and 
tile bed systems, livestock operations and agricultural runoff. 


30 


vi. Eight Mile Creek 


Seven stream samples taken in April and May 1964 show pollution in the vicinity of the 
Avondale Dairy Ltd. irrigation area — see Table A19-28. 

The samples taken at the Lakeshore Road from Oct. 1965 to Dec. 1969 show signs of 
pollution — see Table A19-29. BOD concentrations as high as 20 mg/1 and DO concentra- 
tions as low as 2 mg/1 were recorded. The maximum coliform count was 142,000/100 ml. 
DO samples up to 145 per cent supersaturation (13 mg/1 at 21 degrees C.) were observed. 

The stream pollution, most likely, was caused by industrial (dairy) wastes, inadequate 
and defective septic tank and tile bed systems, livestock operations and agricultural runoff. 


vii. Welland Ship Canal 


The total average flow entering the Welland Ship Canal at Port Colborne is about 7,800 c.f.s. 
Of this volume about 1,000 c.f.s. are required to operate the canal during the navigation 
season. The balance is utilized by the HEPC De Cew power plants, industries and municipal- 
ities along the canal. 

The samples taken at the 10 different stations along the canal from 1960 to 1963 as 
shown on Table A19-30 indicate that the canal is fairly well protected from sources of 
pollution. The BOD concentrations have been below the objective of 4 mg/1. The maximum 
coliform density of 114,000 organisms/100 ml was recorded at the Main Street Bridge in 
Port Colborne. 

At the Lakeshore Road, St. Catharines (SC 2.0), below the weir, samples were taken 
from Oct. 1965 to Dec. 1970. BOD concentrations up to 7.0 mg/l have been recorded 
during the winter months. The maximum coliform density was 380,000 organisms/100 ml. 
The turbidities and the iron concentrations progressively increase as the water flows from 
Lake Erie towards Lake Ontario (see Table A19-31). 


viii. Twelve Mile Creek 

Most of the water originates from the Welland Ship Canal. Water for the power plants at De 
Cew Falls is diverted from the canal to the forebay, Lake Gibson, at a point near Allanburg. 
The outflow from Lake Gibson to Twelve Mile Creek is regulated at the power plants. 
According to the existing agreement with the St. Lawrence Seaway Authority, up to 6,430 
c.f.s. can be used by the HEPC De Cew power plants. 

The flumes of the new and old power plant discharge at the stream mileages T 6.87 and 
T 6.98, respectively, into Twelve Mile Creek. 

In spite of this high and relatively constant flow, Twelve Mile Creek is polluted below 
mileage T 4.3, the confluence with the Second Welland Canal (Industrial Wastes Drain), 
which discharges about 67 c.f.s. of highly polluted waste into Twelve Mile Creek. 

Even the maximum flow of 6,430 c.f.s from the power plants is not sufficient to 
obtain at times the water quality objective of 4.0 mg/1 BOD in Twelve Mile Creek below the 
confluence with the Second Welland Canal. The OWRC Water Quality Samples taken on 
Nov. 16, 1970, show the following results: 


Location Time BOD Assumed Flow 

(mg/1) (c.f.s.) 

1. Glendale Ave. (T 5.4) 17:40 2.0 6,430 

2. Second Welland Canal (T 4.4) 18:00 240.0 67 
at Glenridge Ave. 

3. Welland Vale Road(T 3.4) ie20 4.5 6,497 


Based on the assumed flows, the theoretic BOD value downstream of the confluence 
with the Second Welland Canal would have been 4.45 mg/1. 


ot 


The results of the water quality samples taken from Twelve Mile Creek and its tribu- 
taries are shown on Tables A19-32 and A19-33. 

Table A19-34 shows the water qualities at Lakeport Road (T 0.8) from Oct. 1965 to 
Dec. 1969. During this period BOD concentrations up to 8.5 mg/1 and DO concentrations 
as low as 4.2 mg/l have been recorded. The maximum recorded coliform density was 
410,000 organisms/100 ml. 

The 1970 water qualities are shown on Table A19-35. Martindale Pond on Twelve Mile 
Creek acts as a big settling tank for the mostly organic suspended solids discharged from the 
Second Welland Canal. Concentrations up to 290 mg/1 were recorded in 1970. 

The water quality of the creek has not improved since 1965, due to the untreated or 
only partly treated industrial wastes discharged into the Second Welland Canal. Table A19-7 
shows the other industries discharging directly into Twelve Mile Creek. 

According to the water samples listed in the OWRC Water Resources Survey of the 
County of Welland (1964) only the water sample of Oct. 5/61 at TES 13.6, the South 
Branch of the Effingham Branch, had an excessive BOD-value. The very high BOD of 790 
mg/1 BOD may have been caused by the effluent of a cannery. Most of the sampling points 
shown on Table 19-33 show excessive coliform densities up to 59,000 organisms per 100 ml. 
The pollution upstream of the Second Welland Canal originates from inadequate and 
defective septic tank and tile bed systems as well as from livestock operations and agricul- 
tural runoff. 


ix. Gibson Lake 

The water diverted from the Welland Ship Canal at Allanburg for power generation at the 
De Cew power plants forms Gibson Lake upstream from the HEPC generation stations. 
Beaver Dams Creek is also discharging into the lake. 

The water qualities of the lake are shown on Table A19-36. The lake has been polluted 
by Beaver Dams Creek. In the bay with the Beaver Dams Creek discharge, BOD concentra- 
tions up to 13.0 mg/1 have been recorded. Much of the sediments, particularly, in Beaver 
Dams Bay are organic matter from the Beaver Wood Fibre Co. Ltd. The estimated quantity 
of sediments in the easterly part of Gibson Lake is about 625,000 cu. yds. or 400 ac. ft. 
Excessive coliform counts have been also recorded in the lake. 


x. Beaver Dams Creek 
Beaver Dams Creek is tributary to Gibson Lake by means of a siphon under the Welland 
Ship Canal and a pumping station at Gibson Lake, operated by the HEPC. 

The wastes of the Beaver Wood Fibre Co. Ltd. with high BOD and suspended solid 
concentrations are discharged to Beaver Dams Creek. The wastewater from the Hayes-Dana 
Ltd., Drive-Drain Division and Frame Division, are also discharged to the creek, as listed on 
Table A19-6. 

According to information received from the OWRC the present population equivalent 
of the wastes from the Beaver Wood Fibre Co. Ltd. are about 50,000 based on BOD and 
about 120,000 based on suspended solids. About 24,000 Ibs. of suspended solids are daily 
discharged into Beaver Dams Creek and, consequently, into Gibson Lake. 

The sanitary sewage from these industries is also discharged into the creek together 
with the septic tank overflows from houses at the upper and lower Windle Village and 
dwellings adjacent to the Beaver Wood Fibre Co. Ltd. 

BOD concentrations up to 84 mg/1 and suspended solids up to 80 mg/1 were measured 
in the creek. The maximum coliform density was 740,000 organisms per 100 ml. (Table 
A19-36). 

Beaver Dams Creek can be considered an open sewer. 
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Debris filled channel of Twenty Mile Creek near the hamlet of Fulton. Cleaning the channel would improve 
water quality and increase channel capacity during spring runoff. 
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xi. Second Welland Canal (Industrial Wastes Drain) 

The Second Welland Canal discharges into Twelve Mile Creek. The canal is severely polluted. 
Table A19-37 shows that it contains highly coloured, malodorous and putrescible wastes, 
high in BOD, suspended solids and coliform density which eventually pollute Twelve Mile 
Creek. The same conditions still exist. For 1970, Table A19-35 shows for the Second 
Welland Canal, BOD loadings up to 300 mg/l, suspended solids up to 290 mg/1 and 
dissolved oxygen concentrations as low as zero. The maximum coliform density was 
660,000 organisms per 100 ml. 

The OWRC survey of 1964 also states that the canal represents the greatest concentra- 
tion of pollution within Welland County and that the waste in the canal is about equal to 
that produced by a population of 600,000. 

The present equivalent is about 1,300,000 persons considering the BOD loading and 
about 450,000 persons based on the suspended solids loading as shown on Table A19-5. 

Bacteriological samples in the canal showed coliform counts up to 10,000,000/100 ml. 

According to Table A19-5, the six pulp and paper mills discharge about 36 m.g.d. of 
process wastes into the canal with a BOD loading of 223,000 Ibs/day (625 mg/1) and a 
suspended solids loading of 91,300 Ibs/day (256 mg/1). Forty-five tons of suspended solids 
are discharged daily into the canal. This is about 11,000 tons per year considering 250 
working days. Consequently, this amount is discharged into Twelve Mile Creek and to a 
large extent will settle out in the Martindale Pond. The Federal Department of Public Works 
dredged Martindale Pond between 1965 and 1967 at a total cost of $505,150. The depart- 
ment removed 244,133 cu. yds. of mostly organic material at an expenditure of $266,650. 
Dike construction and other associated work added another $238,500 to the contract cost. 

In addition, the City of St. Catharines discharges the sewage from the former Town of 
Merritton (population 2,250) untreated into the canal. 


xii. Fifteen Mile Creek 
Samples taken from Oct. 1965 to Dec. 1969 at the Fourth Ave. (V 2.3) show that, at times, 
the creek is polluted. Table A19-38 shows BOD concentrations up to 9.2 mg/1 and dissolved 
oxygen as low as 4.5 mg/l. The maximum recorded coliform density was 65,000 
organisms/100 ml. 

The water samples taken in Sept. 1961 at the stream mileages V 8.7, 9.5 and 12.3 meet 
the water quality objectives (Table A19-39). 

The pollution at Fourth Ave. seems to be caused by inadequate and defective septic 
tank and tile bed systems, livestock operations and agricultural runoff. 


xiii. Sixteen Mile Creek 
Samples were taken from Oct. 1965 to Dec. 1969 at the Fourth Ave. (S 2.0) see Table 
A19-40. At times the stream had BOD concentrations up to 11.0 mg/1. The minimum 
dissolved oxygen concentrations were 5.0 mg/l and the maximum coliform density was 
30,000 organisms/100 ml. Water samples taken in Aug. 1960 and Sept. 1961 at the stream 
mileages S 5.2 and 8.8 meet the water quality objectives. 

The pollution at Fourth Ave. seems to be caused by inadequate and defective septic 
tank and tile bed systems, livestock operations and agricultural runoff (Table A19-39). 


xiv. Twenty Mile Creek 
Samples were taken from Oct. 1965 to Dec. 1970 at the 21st Street (J 2.4) and the results 
are shown on Table A19-41. The stream had BOD concentrations up to 13.0 mg/1. The 
minimum dissolved oxygen level was 4.0 mg/l and the maximum coliform density was 
81,000 organisms/100 ml. 

Dissolved oxygen samples taken in the daytime show up to 145 per cent supersatura- 
tion (13mg/1 at 21 degrees C.) indicating excessive algae growths. Therefore DO levels at 
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night-time may be well below the objective of not less than 5 mg/1 due to respiration. 
Nutrients are also very high. 
The stream pollution seems to be caused by inadequate and defective septic tank and 
tile bed systems, livestock operations and agricultural runoff. 


xv. Thirty Mile Creek 
Samples were taken from Oct. 1965 to Dec. 1970 at the Queen Elizabeth Highway (T 0.5) 
and the results are shown on Table A19-42. 

BOD concentrations up to 13.0 mg/1 were recorded. The minimum DO level was 5.0 
mg/l and the maximum coliform density was 2,300,000 organisms/100 ml. Dissolved 
oxygen samples taken in the daytime show up to 175 per cent supersaturation (16 mg/1 at 
20 degrees C.) indicating.excessive algae growths. Therefore, due to respiration at night-time 
DO levels may be well below the objective of not less than 5 mg/1. 

Nutrients are also very high. 

Stream pollution seems to be caused by inadequate and defective septic tank and tile 
bed systems, livestock operations and agricultural runoff. 


xvi. Forty Mile Creek 
Samples were taken from Oct. 1965 to Dec. 1970 downstream from the Town of Grimsby 
(FO 0.3) and the results are shown on Table A19-43. 

The stream is severely polluted. BOD concentrations up to 500 mg/1 and DO levels as 
low as 0.5 mg/1 have been recorded as well as coliform densities up to 97,000,000/100 ml. 
The nutrients are also extremely high with total phosphorus up to 43.0 mg/1 and NH3 as N 
up to 28.0 mg/1. 

The pollution is mainly caused by the inadequate operation of the Grimsby WPCP. As 
at other streams, inadequate and defective septic tank and tile bed systems, livestock opera- 
tions and agricultural runoff may also contribute to the severe pollution. Except for the 
spring runoff and after heavy rainfalls Forty Mile Creek below Grimsby is an open sewer. 


b. Streams discharging into Niagara River 


i. Welland River 


The Welland River and most of its tributaries are polluted, and exceed the water quality 
objectives. The Welland River upstream from the City of Welland showed BOD concentra- 
tions and coliform counts well above the water quality objectives of 4 mg/l and 2,400 
coliform counts per 100 ml, respectively, during the five-year period from 1959 to 1964. 
The same or worse conditions can be anticipated today since no major water pollution 
control measures have been undertaken. 

At the crossing of the Welland Canal and the Welland River in the City of Welland, 
canal water is diverted to the river. This dilution water avoids severe deterioration of the 
water quality in the river in spite the Welland WPCP which has been operating since 1968. 
The plant is located at stream mileage PW 17.3. Prior to 1968, no treatment was provided. 

The additional flow from the canal even prior to the primary WPCP improved the 
water qualities of the river so that the average BOD of five samples at the former Pelham 
Township — Welland Line (PW 21.2) — upstream of Welland was 5.9 mg/1 compared to 2.6 
mg/1 below Welland at the Port Robinson Bridge [(PW 14.6) (see Table A19-44)]. Actually, 
the Welland WPCP has not improved the water quality of the Welland River. Water quality 
samples taken at the Port Robinson Bridge from Oct. 1965 to Dec. 1969 show that the 
average BOD increased from 2.7 p.p.m. in 1966 to 2.9 p.p.m. in 1969. Also, the median 
coliform counts per 100 ml. increased during this period from 3,110 to 15,000 (see Table 
A19-45). 

The reasons for these conditions are: 

1. not all the municipal sewers are connected to the Welland WPCP. 


34 


2. the primary treatment process provides only 35 per cent BOD removal and 
3. the wastes of Atlas Steels Limited are discharged untreated to the Welland River. 

The City of Welland has a population of about 40,000 and therefore with 35 per cent 
BOD removal, the BOD of a population equivalent of 26,000 is still discharged into the 
Welland River. 

According to OWRC information, the Atlas Steels Limited discharges 7.5 m.g.d. of 
process wastes with a BOD loading of 5,000 lbs/day into the river which is equivalent to a 
BOD of 67 mg/1 and a population equivalent of about 29,000. 

Based on these considerations the present BOD loading on the river will be equivalent 
to a population of about 55,000, or the Welland WPCP provides an over-all BOD reduction 
of only 20 per cent. Even the proposed secondary treatment process for the Welland WPCP 
will reduce the over-all BOD load by only 52 per cent. Therefore, the water quality objective 
in the river can be only obtained if Atlas Steels Ltd. provides extensive waste treatment with 
maximum concentration not exceeding 15 mg/1 BOD and iron removal so that it will be less 
than 1.6 mg/1 in the river, all as outlined in the guideline tables. The OWRC considers the 
present treatment conditions as unsatisfactory. Below Port Robinson, the Welland Plant of 
the Cyanamid of Canada Ltd. discharges daily 10,000 to 20,000 lbs. of suspended solids, 
20,000 to 30,000 Ibs. of nitrogen compounds, 4,000 Ibs. of ammonia compounds and 20 
Ibs. of cyanide into the Welland River and its tributary, Thompsons Creek. All these loads 
exceed the recommended maximum concentrations in the effluent. The OWRC considers 
the present conditions as unsatisfactory. 

In 1969 the average and maximum concentrations in nitrogen and ammonia com- 
pounds between Port Robinson (PW 14.6) and Montrose Bridge (PW 9.2) were as follows: 
(See Table A19-45 and A19-46) 


AVERAGE MAXIMUM 
NH3 Total NO3 NH3 Total NO3 
as N_ Kjeldahl as N as N_ Kjeldahl as N 
(mg/l) (mg/l) (mg/l) (mg/l) — (mg/1) (mg/1) 
Port Robinson (PW 14.6) 0.48 ite 0.04 1.60 2.80 2.00 
Montrose Bridge (PW 9.2) 7.67 14.20 Sead 26.00 63.00 20.00 


Insufficiently treated process waste water in smaller quantities is also discharged into 
the river by the plants of B.F. Goodrich Canada Ltd. and the Ford Motor Co. of Canada Ltd. 
The industrial wastes of the Norton Company are discharged in the East Welland River 
which normally flows from the Niagara River to the HEPC Power Canal. The company is 
discharging about 8,000 Ibs/day of suspended solids. The OWRC considers the present 
condition as unsatisfactory. (See Tables A19-47, A19-48 and A19-49) 
The following tributaries of the Welland River were also surveyed: 
1. Lyons Creek 
Lyons Creek at mileage point PWEL 23.2, immediately downstream from the City of 
Welland, Bradley Street pumping station, is grossly polluted. The Welland Tubes Works 
also discharge insufficiently treated waste waters into the creek. These sources of 
pollution will be kept out of the creek after the Welland Canal has been relocated, as 
this part of the drainage basin, west of the new ship canal, will discharge directly into 
the canal. This change should improve the water quality in the remaining part of the 
Lyons Creek. (See Table A19-50.) 
2. Thompsons Creek 
Thompsons Creek below the Cyanamid of Canada Ltd. plant is severely polluted. 
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3. "Coyle Greek 
Coyle Creek, upstream of the City of Welland, shows excessive coliform counts. This 
pollution may be caused by rural developments and agricultural drainage. 

4. Disused Feeder Canal 
The water quality of the disused feeder canal is questionable and shows excessive BOD 
concentrations. 

5. Forks Creek 
Forks Creek and its branches are at times heavily polluted due to rural and livestock 
operations. 

6. Oswego Creek 
Excessive BOD concentrations exist also at Oswego Creek. 


ii. | Usshers Creek 

Samples taken from Oct. 1965 to Dec. 1969 at the Niagara Parkway (U 0.0) show that at 
times the creek is polluted. Table A19-51 shows BOD concentration up to 9.0 mg/1 and 
dissolved oxygen concentration as low as 0.2 mg/l. The maximum recorded coliform 
density was 57,000 organisms/100 ml. 

The water samples taken in May, 1961, at the stream mileage U 1.2 and U 2.9 show 
excessive BOD concentration as indicated on Table A19-52. However, the coliform counts 
meet the objective. 

The pollution at the Niagara Parkway seems to be caused by inadequate and defective 
septic tank and tile bed systems. 


iii. Bayers Creek 
Samples were taken at two sampling points in July, 1959, and May, 1961. One sample, as 
shown on Table A19-52 showed an excessive BOD concentration of 6 mg/1. 


iv. Black Creek 


Samples taken from Oct. 1965 to Dec. 1969 at the Niagara Parkway (B 0.1) show that at 
times the creek is polluted. Table A19-53 shows BOD concentration up to 4.6 mg/1 and 
dissolved oxygen concentration as low as 4.0 mg/l. The maximum recorded coliform 
density was 360,000 organisms per 100 ml. 

In the period of July, 1959, to March, 1963, water samples were taken at 21 sampling 
points along Black Creek and its tributaries — in particular, Beaver Creek. At all sampling 
points the water quality objectives were exceeded with respect to BOD concentration and 
coliform counts. (See Table A19-54.) 

The waters of Black Creek are highly coloured with Hazen unit readings up to 260. 
Sewers in Stevensville discharge wastes up to 580 mg/l BOD in Black Creek and the 
maximum coliform density recorded was 84,000,000/100 ml. 

Overflows from inadequate and defective septic tank and tile bed systems pollute the 
creek severely at Stevensville. 

The excessive BOD concentration upstream of Stevensville (BL 5.5) originates pre- 
sumably from decaying organic material in the headwaters of Black Creek, the Humberstone 
Marsh, as the coliform densities are well below the objective. 


v. Baker Creek 


Samples taken from Oct. 1965 to Dec. 1969 at the Niagara Parkway (BK 0.1) showed, at 
times, excessive BOD concentrations up to 5.6 mg/l and DO concentrations as low as 0.6 
mg/l. The maximum recorded coliform density was 25,000 organisms /100 ml, all as shown 
on Table A19-55. Additional samples are shown on Table A19-56. 

The pollution seems to be caused by inadequate and defective septic tank and tile bed 
systems. 
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vi. Miller Creek 


Samples taken from Oct. 1965 to Dec. 1969 at the Niagara Parkway (M 0.1) show, at times, 
excessive BOD concentrations up to 8.0 mg/1, and DO concentrations as low as 4.8 mg/1. 
The maximum recorded coliform density was 630,000 organisms /100 ml, all as shown on 
Table A19-57. Additional samples are shown on Table A19-56. The pollution seems to be 
caused by inadequate and defective septic tank and tile bed systems. 


vii. Frenchman Creek 


Samples taken from Oct. 1965 to Dec. 1969 at the Niagara Parkway (FR 0.0) show, at 
times, excessive BOD concentrations up to 10.0 mg/l and DO concentrations as low as 1.0 
mg/l. The maximum recorded coliform density was 109,000 organisms /100 ml, all as 
shown on Table A19-58. Additional samples are shown on Table A19-56. 

The pollution seems to be caused by inadequate and defective septic tank and tile bed 
systems. 


c. Water courses discharging into Lake Erie 


Small portions of the Town of Fort Erie, City of Port Colborne and the Townships of 
Wainfleet, Moulton and Sherbrooke drain into Lake Erie. 

In the Town of Fort Erie the portion draining to Lake Erie has a permanent population 
of 6,000 and an estimated summer population in excess of 13,000. The total flow from the 
main outlets to Lake Erie, during dry weather, is about 0.5 m.g.d. (0.9 c.f.s.). The water 
along the shoreline, in the vicinity of these outfalls, is covered with abundant algae and in 
certain areas the odour of decaying algae mixed with sewage is strong during the summer 
months. 

Table A19-59 shows the water quality of samples taken by the OWRC and the Niagara 
District Health Unit. BOD concentration up to 504 mg/1 and coliform densities up to 
210,000,000 /100 ml, have been recorded in the Town of Fort Erie. Concentrations up to 
42.0 mg/1 of ABS anionic detergents were also recorded. 

In the City of Port Colborne the maximum BOD concentration was 74.0 mg/1 witha 
coliform density of 90,000 organisms /100 ml. 

In the Township of Wainfleet, the Long Beach area storm sewer had a BOD of 14 mg/1 
and a coliform density of 1,000,000 organisms /100 ml. 

In Port Colborne, the International Nickel Co. of Canada Ltd. discharges 8 m.g.d. (14.8 
c.f.s.) of process waste water into Lake Erie. These waste waters contain 4,000 Ibs/day 
suspended solids, which is equivalent to a population of 20,000. These discharges include 
480 lbs/day of nickel and 200 lbs/day of copper. According to the OWRC the existing 
conditions are unsatisfactory. 

The Algoma Steel Corp. Ltd. (Canadian Furnace Division) discharges about 16 m.g.d. 
(29.6 c.f.s.) into the Lake Erie. However, the treatment is satisfactory. 
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Table A19-19: Two Mile Creek 


Sampling Coliform 
Point BODs Solids (ppm) Count 
No. Location Date (ppm) Total Susp. Diss. per 100 ml. 
ap ae Lakeshore Road June 2/64 1.4 570 2, 568 2,600 
ap ey Niagara Stone Road June 2/64 les 542 1 541 600 
e324 Plum Street June 2/64 1.0 740 1 739 42 
Table A19-20: Three Mile Creek 
Sampling Coliform 
Point BODs Solids (ppm) Count 
No. Location Date (ppm) Total Susp. Diss. per 100 ml. 
TMEOS Lakeshore Road June 2/64 eS 592 S 589 138 
TH 1.4 Hunter Road June 2/64 6.2 804 90 714 540 
Table A19-21: Four Mile Creek 
Sampling Coliform 
Point BODs Solids (ppm) Count 
No. Location Date (ppm) Total Susp. Diss. per 100 ml. 
ie OS) Lakeshore Road June 2/64 fle 538 4 534 1,100 
FW 2.5 West Branch of June 2/64 ed 444 3 441 1,400 
east and west line 
F 2.4 At east and west June 2/64 1.8 600 10 590 2,700 
road 
FS 32 South branch at June 2/64 1.4 574 7 567 224 
Conc. road 6 
Eee Line 1 June 2/64 25 838 42 796 6,500 
F 4.6 Line 3 June 2/64 19.0 822 8 814 3,100 
er) Line 7 May 15/64 2.8 654 14 640 12,000 
FSW 7.8 South west branch May 15/64 18.0 1,506 3/4 o9 1,400 
1/4 mile above 
junction 
FD 8.2 St. Davids branch May 15/64 1.4 1,498 7 1,491 180 
just above junction 
FDIS:7 St. Davids Branch June 2/64 13.4 786 24 762 670,000 
Ps2 Line 9 May 15/64 V0) 572 10 562 22,000 
F9.5 Townline road, one May 15/64 0.9 568 11 557 730 


mile south of 
St. Davids 
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Table A19-28: Eight Mile Creek 


Sampling 
Point 


Location 


0.1 miles from 


Lake Ontario 
Church Road 
Scott Road 

Carlton Road 


West branch, at 


Carlton Road 


Carlton Road at 
ship canal diversion 
Ditch tributary 
from Avondale 


Dairy 


Date 
May 13/64 


May 13/64 
May 13/64 
May 13/64 
May 13/64 
May 13/64 


Apr. 30/64 


BODs 

(ppm) Total 
2.6 300 
1.9 248 
S44 640 
(Ommaney 
1.8 216 
ps2 206 

16.0 590 


Solids (ppm) 

Susp. Diss. 

i 293 

12 236 

39 601 

9 1,009 

18 198 

39 167 

52 538 


Coliform 
Count 
per 100 ml. 

870 


45,000 
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Table A19-30: Welland Ship Canal 


Sampling 


Point 


No. 


SC 8.8 


SE Gis 


Soi 


SC 14.5 


SCA18.5 


Seo 


SE 19:9 


SE Ailes 


SG 2510 


SC 26.1 


Location 
Thorold, Peter 
Street Bridge 


Thorold Street 
Bridge 


Allanburg Bridge 


Port Robinson 
Bridge 


Main St. Bridge, 
Welland 


Welland, Lincoln 
St. Bridge 


Crowland bridge 


Welland junction 
Bridge 


Main St. bridge, 
Port Colborne 


Clarence St. 
bridge, Port 
Colborne 


Date 

Aug 9/60 
June 18/62 
Nov 13/63 


Aug 9/60 
Jan 12/61 
June 18/62 
Nov 13/63 
Aug 9/60 
Jan 12/61 
June 18/62 
Nov 13/63 


Aug 9/60 
Jan 12/61 
June 18/62 
Nov 13/63 


Aug 9/60 
June 18/62 
Nov 13/63 


June 18/62 
Nov 13/63 


Aug 9/60 
Jan 12/61 
June 18/62 
Nov 13/63 


Aug 9/60 
Jan 12/61 
Jan 18/62 
Nov 13/63 


Aug 9/60 
Jan 12/61 
June 18/62 
Nov 13/63 
Aug 9/60 
June 18/62 
Nov 13/63 


BOD5 
(ppm) 
flat 
1.4 
Wed 


ie? 
3.0 
0.9 
1n9 


1.6 
1G 
0.7 
1.8 


(2 
Be) 
0.6 
DD. 


1a 
1.1 
1, 


1.6 
I 
273 
Ti 
eS 
2.0 


ed 
2.0 
td 
1-8 


Ie6 
3.6 
EO 
1.8 
eS 


0.9 
- 


Total 


216 
236 


176 
216 
224 


176 
194 
230 


174 
206 
208 


176 
214 
184 
224 


182 
196 
194 


180 
200 
234 


194 
220 
224 


186 
210 
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Solids (ppm) 
Susp. 


De. 


Diss. 


214 


Zit 


220 


202 


202 


ZS 


184 


227 


22 


Turbidity 
in Silica 
Units 
19 
(2S 


10 


Coliform 
Count 
per 100 ml 
70 
330 
530 


240 
60 
8,000 
470 


390 
190 
270 
510 


340 
170 
800 
460 


360 
4,000 
570 


15,000 
430 


150 
90 
14,000 
310 
1,470 
111 
390 
650 


114,000 
108 

7 000 
830 

70 

800 

70 


Phenols 


(ppb) 
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Table A19-36: Gibson Lake System 


Sampling 
Point 
No. 

TB 0.3 


EU) 


NByZ25 


TBE 3.0 


TBC 2.4 


TBC 3.4 


TBC 4.6 


TD 0.0 


TD 0.6 


NB Sat 


Mey Shs: 


TB 3:6 


Location . 
HEPC power headworks 


Merrittville Rd. 


Beaver Dams Cr. 
Branch at Beaver 
Dams Road 


Tributary to Gibson 
Lake at road to 
Beaver Dams Village 
Canal branch at 
Beaver Dams Rd. 


Dam at Third 
Welland Canal 

Ship Canal diversion 
at Hwy. 20 


De Cew Falls Branch 
at road above falls 


De Cew Falls branch 
at Greenbridge Rd. 


HEPC pumphouse 


Hwy. 58 


Effluent from 
Beaverwood Fibre 
Cow_id. 


* BOD estimates 


BODs 

Date (ppm) Total 
May/61 3.0 236 
Oct/61 ile: 248 
June/62 <GA® 228 
Jan/63 SEZ 210 
June/59 6.0 242 
May/61 hl 228 
Oct/61 126 242 
June/62 <A 250 
Jan/63 

May/61 9.0 246 
Oct/61 8.0 248 
June/62 244 
Jan/63 3.6 248 
Aug 6/70 ‘13.0 290 
Jan /63 DA 280 


May /61 2.8 250 


Oct /61 les 234 
June/62 <E4% 214 
Jan/63 INIA 224 
June/62 <4* 299 
Oct/61 1.4 244 
June/62 DD 224 
Jan/63 234 
May/61 216 246 
Oct/61 eS 227 
June/62 ial 196 
Jan/63 3.4 208 
Oct/61 120 222. 
June/62 lily 198 
Beaver Dams Creek 
May/61 84 480 
Oct/61 44 360 
June/62 454 
Jan/63 
June/59 40 290 
May/61 29 458 
Oct/61 80 488 
June/62 264 
Jan/63 58 298 


Aug/70 120 500 
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Solids (ppm) 
Susp. 


Turbidity 
in Silica 
Units 
6.0 

9.0 
1120 

5) (0) 
16.0 
6.0 

5.0 

9.5 


Diss. 


9.0 
6.0 
11k 
Te 
40 250 
Loe) 


80 400 


36 259 
68 390 
22 
5.5 
30 268 
160 340 


Coliform 
Count 
per 100 ml 
3 

4,100 
830 — 

340 
<10,000 
9 

1,120 
4,000 
530 

43 

1,470 
870 

560 


230,000 


219,000 
930 
60,000 
5,000 
740,000 
34,000 
6,000 
11,100 
1,320 
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Table A19-39: Fifteen Mile Creek 


Sampling 

Point 

No. Location Date 

V 8.7 Sideroad east of Sept/61 
North Pelham 

V9.5 Road between Sept/61 
Conc.2&3 
Pelham Twp. 

ViNZ3 Conc. Road through _Sept/61 
Silverdale 

S\5.2 Rockway Road Sept/61 
Conc. 7 Louth Twp. 

$8.8 Pelham-Gainsborough Aug/60 
Townlines Sept/61 


BODs 
(ppm) 
0.2 


1.6 


0.8 


Sixteen Mile Creek 


1/9 


2.0 
Shi) 


o7 


Total 


338 


414 


426 


400 


488 


Susp. 


22 


42 


Solids (ppm) 


Diss. 
336 


342 


378 


446 


Turbidity 
in Silica 


Units 


Coliform 
Count 

per 100 ml 
70 


250 


210 


Tis? 


140 
230 
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Table A19-44: Welland River and Tributaries 


Sampling 
Point 
No. 

PW 9.2 


PWT 9.8 


PWT 10.8 


PWodidie7 


PW 14.6 


PW 17.4 


PW 18.6 


PWX 20.1 


PWFC 20.8 Disused Feeder Canal 


Description 
Welland River at 
Montrose Bridge 


Thompsons Cr. at 
Port Robinson Rd. 
just above junction 


Thompsons Cr. just 
below Cyanamid 
plant 


Welland River opposite 
sideroad 2% miles west 


of power canal 


Welland River Bridge, 


Port Robinson just 
east of ship canal 


Welland River north 
of Dawns Drive — 
Welland 


Welland River at 
bridge just west 
of ship canal 


Coyle Cr. at bridge 
just above mouth 


just above outlet to 


Welland River (Brown 


Tap Drain) 


Date 
June/59 
Feb/61 
June/62 
May/63 
Sep/63 
Apr/64 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 


June/59 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 

June/62 
May/63 
Sept/63 
June/59 
Feb/61 

June/62 
May/63 
Sept/63 
Mar/64 


June/59 
Feb/61 

June/62 
May/63 
Sept/63 
June/59 
Feb/61 

June/62 
May/63 
Sept/63 
June/59 
Feb/61 

June/62 
May/63 
Sept/63 


May/61 
Apr/64 


BODs 
(ppm) 
2.8 
42 
DD 
2.6 
1-2 


(26 
9.0 
ZA1eO 
2.0 
19.0 


2.0 
33:0 


Total 
Solids 
(ppm) 

190 
220 
196 
200 
188 


316 


Siz 
378 


62 


Susp. Turbidity 


Solids 
(ppm) 
4 


in Silica 
Units 
16 

5 

Wee 

SS 


525 


Coliform 
Count per 
100 ml 
300 
5,000 
14,100 
730 


239 ,000 
11,000 
<100,000 


20 
24,000,000 
90 

2,300 

300 

500 

8,000 

<10 

5,000 

400 

510 

41,000 
80,000 
31,000 


3,000 
5,800 
176,000 
113,000 
410,000 
180,000 
97,000 
900 ,O0O 
131,000 
210,000 
1,000 
60 
25,000 
60,000 
100,000 


1,020 
1,000 


<= 


— 


18 


13.0 


Table A19-44: Welland River and Tributaries — Continued 


Sampling 

Point 

No. Description 

PWFC 23.1 Disused Feeder Canal 
at Regional Road 23 

PWFC 31.4 Disused Feeder Canal 
at sideroad crossing 
south of Winger 

PW 21.2 Welland River opposite 
Pelham Twp. — Welland 
Line 


PWT 25.6 Forks Cr. at Hwy. 3A 


PWFW 28.5 Wainfleet Br. Forks 
Cr. at Conc. Road 4&5 
Wainfleet Township 


PWF 28.9 Forks Cr. at Hwy. 3A 
just north of Chambers 
Corner 


PWFR 32.3 Branch from Winger 
(just below) beside 
Hwy. 3. 


PW 27.0 Welland River just 
opposite junction of 
3A and 57 Hwys. 


PW 35.2 Welland River % mile 
below Weliandport 
beside Hwy. 57 


PWO 42.3 Oswego Cr. at Rd. 
just above junction 


PW 42.9 Welland River at 
Talbot Rd. just west 
of Pt. Davidson station 


PW 52.2 Welland River at 
Warner on Smithville — 
Canborough Rd. 


Date 
May/61 


May/61 


June/59 
Feb/61 

June/62 
May/63 
Sept/63 


July/59 
Feb/61 
June/62 
May/63 
June/59 
Feb/61 
June/62 
May/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
Apr/64 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
Feb/61 
June/62 
May/63 
Sept/63 


BODS5 
(ppm) 
6.0 


3.6 


Total 
Solids 
(ppm) 

290 


244 


798 


410 


4326 
4364 


Susp. 

Solids 

(ppm) 
40 


26 


Turbidity Coliform 
in Silica Count per 


Units 100 ml 
43 20 
19 52 
87 50,000 
2 7,700 
45 39,000 
65 37 ,000 
6,000 
100 
3 39 
43 25 000 
53 360 
10,000 
10 5 
48 109,000 
59 5,000 
100 
34 110 
48 61,000 
50 150 
100 
<10,000,000 
700 
9.0 66,000 
8.0 5,000 
58 Wf 
5 2,500 
45 10,000 
45 1,010 
900 
42 600,000 
4 O 
43 5,000 
/ 410 
180 
70 100 
8 20 
42 8,000 
18 380 
210 
65 36 
6 20 
50 11,000 
53 1,000 
600 
9 20 
41.0 17,000 
1S) 320 
1,500 


Phenols 


(ppb) 


Iron 
as Fe 
(ppm) 


63 


ysaqz uabosqu yepjalyy — TAIL” + 
puewap uabAxo jeaiways0ig Aep G — SGOg x 


a  ——————____—e— ae 


ueIPal\| 

lege TOG a6 6r lL ve 760) S600, Cole OV 0 Of 0” Ve0. g09e Lv (EG CIC LG ye VOL abesany 

6L 04GOR V9 9EL SL 6c O-BcO0- £04 <c0 § OOO . 610; sere OL g SOL sy): GE OO ~0ce LWUNWUIUL| 

62 oss ZO GEV O€ O61 Se cGi0 OSs 99.0 Sc.0) CS On BOY OLE ==SZ OCE OV GOL Ovze 00018 UWINWI Xe 

S v 2 9 LL cl cl cl Git cl 6) cl GN si CL cl Gl Gk cl sajdwes jo “ON 
OL6L°S 

000'S1 UeIpal\| 

GFZ GLO €0lL LLL ve SIO VOLO me Gal = OVO 980 On SCO a 0Ge Oe tS 862 6C 69 Oaay abesony 

SL OF0im 186 O91 6 Stipe OOF acSOm 20C0' = LOO Se 0s 10ec OG. 2S SLE Gel Se 0O O009'r LUNLUTUT Al 

08 60°L 8s0l LO? he OOKGe C1 OP UGICm OSE 2 S10 ee SSO Re lcS OSE 2 OGL O8€ 09 O'OlL O82 O00'%S WNW Xe//\) 

v c v S EL GV cl vl SU cL vl vl vl vl vl vl vl vL LL sajdwes }o “ON 
696l 7 

00S'9v ueIpel\ 

G 98l vOl Se)! Ec SGi0 7010; 07 | 6S;0 O6E Viscum ae 6L7E 8c Eg VOL abeleny 

e) 09°0 =—(08 Ov L QL GOOF O00 = S10, c0'.0 OLE Sell 907 VL OF OO! —OcE UWINWIUL I 

0¢ 06a Cll vst cE OGG LUIOe SOL LOL) LLv OOL 26 98E vv OZ — Oe 4000 Ocr UINUWUIXE//\| 

LL 8 8 ZL 8L 8L ZL SL 81 Sl ZL SL SL 8L SL 8L SL Sajdwes jo “ON 
89 99Q/L96L “AME 

OLL'E UeIpa|\| 

“3 Glee (ke OE L COG SOsmC OO 2E0— = CGO {S00 “SO ON BeTZLe GVieeGe ede LEG 18 G6 abe ony 

89 tei l@) YS) (GS Orie OO: OR O00 OG OF COO -0010= {LOG rOLe SL Si: C8 Gt Oe SHO Aste UNUUTUT|A 

v8 00's 90L OZL OISS OO Ge -6Oi0l= SOL S70" 81 0 060 977 Oct 06 I9e aS OllL GZ O00'08Z WINXP) 

8 8 8 8 LL LL 1 g Ke LL LL Gl cl Gl! Cy Cl G)} (a)! OL sajdwes $O “ON 
L£9/996L AMC 

000'2 ueIpal\ 

c8 SiG, «COL SVL Lc SEUR 2600s Wels avcO. 80:0 = 80" “cSe CLEAVE CSC se 88 LVL abeliony 

L°8 OS:0— “66 he |) vl O00 00105] 07.0; “O0i0; ~c0'0' SO0'0s ..08¢ Sis AS! 86 Oe OS c€O  OOL UWINUUIUL A 

€8 Olv 601 OS 1 cE SG. ee ClO OSs sO O10 OO ne EC OS ee ce OSB cal VCE cau OZL OSZ OOO'SLL WNW Xe) 

€ S c c 6 8 6 6 6 8 6 L 8 6 6 6 6 6 6 Sajdwes jo “ON 


99/S96L “AML 
(add) Hd (1/6) (1/6) (1 /6uu) (L/6uu) (,/6u) (p/6uu) (1 /6uu) (1/6) (1/6) (1/6wW) (pwi9/soywin) (sun) (1 /6us) (1/6) (1/6) (L/6W) Oo IwOOL/sW 


sjouaud uos} EQDeD ssau ap! N N 473° oN dse qe 9082 Auip! spijos spyos .8G08 OG ‘dwa, swio} 
101 ‘IW -P4eH -s0]UD se se "JOL se d d “puogd -qint ‘dsnsg ‘101 JaLeN\\ “10D 
EON CON CHN ‘10S “20L 


a S008 


asplig UOSUIGOY 310g OF Md — OS¥2]I Wears JoATY puETTaM JO AyENd 199M = Sh-61V 1d2L 


oe ee eS Se 


64 


3sajz uabosqsu jyepjaly — TArym + 
puewap uabAxo jesiwayso0l1g Aep-g — SqOgx 


L°8 
06 


Oe 
88 


(add) 1d 
sjouaud 


£c0 


uos] 
10] 


Ab 


VILL 


081 


€6 


O€ L 


ssou 
-paeH 


Gt 
SE 


Se 


ap! 
-10|49 


SLL 
yoo 
Ove 
Gi 


MENS 
cO0 
00°02 
id 


0&1 
00°0 
08°9 
LV 


L8°L 
c0'0 
00°S 
LL 


8Z0 
00°0 
00°C 
g 


N 
se 


£ON 


v0'0 
00°0 
SLO 
cl 


80°0 
00°0 
9v'0 
cL 


c0'0 
00°0 
6L0 
fi) 


€0'0 
00°0 
90°0 
LL 


S00 
00°0 
8L 0 
g 


N 
se 


CON 


9E'7 
ce0 
OO'SL 


(L/S) (,/6w) (p/6u) (,/6u1) (1/6) (1/6) (1/6w) 
€Q0e9 
OW 


4+ 150> 


“JOL 


Corr 
3800 
0&9 
LL 


ESE 
400 
00°92 
al! 


LOL 
00°0 
OO'?cL 
Sl 


LOS 
800 
0¢'8 
OL 


68'S 
90°0 
vs6 
9 


90°0 
00°0 
IE0 
cl 


80°0 
LOO 
LO 
el 


90 
LOO 
670 
LL 


vcO0 
00°0 
£90 
S 


ZL°O 
c0'0 
LEO 
Cl 


vlO 
€0'0 
8e°0 
vi 


LO 
LOO 
cS'0 


LLC 
vl 

GLE 
807 


COL 
SL 


6 C8E 


6¢ 61 
G S 
Of «SS 
Cl cl 
GOls Le 
Ot. GS 
O'OLL O6L 
vl vi 
69L O02 
SiGe te 
OS6 €6 
ZL fay 
COV Cu 
Site aS 
OGEL OLL 
cl Gt 
TN LEE 
ae Sil 
cE ev 
© Le 


(1/64) (L/6w1) (1/Bw) (pwuo/soywin) (sqiun) (1/6) 


N 
se 


SHUN 


dse 
d 
‘JOS 


dse 


d 
"1OL 


D0SZ 
“puog 


-qint ‘dsns 


061 


O9L 


Ost 


BLL 


(L/5w) (1/6) (,/6u) 
Ap! spiyog spiiog ,4qG0g Oa 
de 


v0 


90 
OS 


90 
09 


L0 
cg 


08 
ope 
OLL 
cl 


9°8 
97 
Orel 
vl 


68 
OS 
OvVL 
SL 


06 
OL 
Om 
cl 


€8 


OCL 


ome] 
00 
OET 
cl 


8 OL 
00 
OS7~ 
vl 


9°6 
00 
OE? 
SL 


88 
Ol 
OL 
cl 


OL 
aa 
G'Gz 
8 


Jo 


‘dway 
Jae 


ve 
000'0Z1 
OL 


S89 

09 
000'00Z 
8L 


OS6 


OL 
oos'e 
8 


IWOOL/4W 


SUIO} 
“HOD 


89 


UeIpal/| 
abesony 
WNWIUIY\ 
wnWI xe 
sejdwes jo “ON 


OZ6L ° 


UeIpel/\ 
abesany 
WNWIUI|\ 
WNWIXe//| 
sajdues ,O0 “ON 


6961 ° 


UBIPal\| 
abeisny 
WINWIUI || 
UWINWI Xe 
sajdwes jo “ON 


99Q/L96L “AM 


UeIpal\ 
abeionyy 
WUNWIUL\ 
wnwixe| 
sajdwes 40 “ON 


L9/9961L “A°M" 


UeIpa|\| 
abessny 
WWNWIUL/A| 
WWNWIXe|\| 
sajdwes jo “ON 
99/S96L AM 


t+ 


13 


N 


aL 


aSpllg WOUOW 76 Md — PITA WeaIS JOATY puRy[oM JO AqTeNS 1038 M :9P-61LV AGEL 


65 


3sa} uabosyu jyepjaly — TIL» + 
puewap uabAxo jenimaysolg Aep-g — Fgog i 


BLE UBIpal/| 
v8 SOO SS LG TiO O00 VSO WO, F0IO” {S00} ave 09 G 602 OL 66 68 abesony 
08 SO co LON SC EOIO, OOO! FAO | E010!” 20010) OO 480 OLE %G Ost 9°0 Oz OOS 396 LWUNWIUI| 
88 S60 OOL vv ve OO SOLO OSs SV “ZOi0 OSi0 e8ee O¢ OL Ove Sl OSL ssc 400Ei1 UNI XE|A\ 

S € S S vl GL Sib vl vl 6 vl vl vl vl vl vl vl vl OL Sejdwes }O “ON 
6961 “V 

CSL ueIpe\\| 
L'8 vSO OOL 8E | SC SHO Cone) = SEO Gikw ECE Oe) — Si LL? G} EO a6 abesany 
6S SOF 96 Ver L OOO OVO oO, avo 86C I c8l vo 08 SO 8 LUNI UTA] 
98 Ov'l €0L cv 62 OO'L loo 6©696'L SC S70 8EE Lo OV OSC VC OGL OEC OE) LUNI Xe] 

8 8 8 8 BL BL Bl 8L Sl Sl Sl Sl Sl Sl (£\ SL SL So|dwes jo ON 
89 “99C/L96L “AME 

£8 uelpal\| 

L8 vvO 86 VEL Ee CoO CoO SivOQ COW WOO, ~wOO@ eee 69 Ol VLC ih Ole 3 abelany 

Se e130" 4S6 OE L GG OOOP 20010, 0G.0 ecOl0 00:0 | 0010) sea0e SiG AG 9EL SO OL OO 8V WUINUWUIUL| 

G8 S/N eco Ov lL 8~ SNe UC AO seO Wie vOoO vve Ovl Sl SLE ke, GEL, ZC" OOS WNW Xe|A| 

bi OL LL OL Sl vl cal 8 EL vL vl SL SL Sil Sl Gu Gl Sl vl sajdwes jo “ON 
L£9/996L “AMC 

OLC ueIpal\| 
oe) Sei0" TOL SEL O€ V.GO ECO eal Cs Vel OOI0) SSOi0m SEs Ok GI 907 iG v6 6EL abelany 
C8 vlLO 6 OL 9G OOO ROCIO OS OS O0I0” R000 ScOiOm ante Sb av vv OL OL SOR or LWUINWUIUL| 
€'8 OSLO Oey OSE Ste OSmly aaO) OO BOGS, 1Gri0" SOO Orv. OREG Et OG OS O'St Wie .000'SL WNW Xe || 
€ € € & OL 6 6 OL 8 6 6 iL 6 OL OL OL OL OL OL sajdwes jo ON 


99/S96L “AM 'L 
(qdd) HA (1 /Bu) (L/Bus) (1 /Bur) (L/w) (1 /6ur) (1 /6uu) (1/6) (1/6) (1/6) (1/6) (pwis/soyuin) (stun) (1/6w) (1/6) (L/6W) (L/6W) Do IWOOL/sW 


sjouaud uos, EQoeQ ssau apr N N 4735r4 oN dse  qse 90SZ Ap! spiyog spi0osg .3G0g OG ‘dwat swio} 
OL "IW -pseH -s0lyuD se se 1041 se d d *puogd -qint. ‘dsng ‘yo, JaLeM -]09 
£ON CON THN: 2210S 101 


(jeueD JOMOd OF JOATY eleSVIN' WO MOT) eMeddiyy 
‘SPlig JO91}g 19}eM IPG 9°71 AMd — WII WieaI}g JoALY puep[oM JO ApEND JojeM = Lp-61V AGEL 


66 


Table A19-48: Welland River (East) (Flow from Niagara River to 
Chippawa Power Canal) 


Sampling 
Point 

No. 

EVWeed ta 


PWE 11.4 


PWE 12.1 


PWE 12.8 


Table A19-49: HEPC Power Canal 


Sampling 
Point 
No. 
Bezo 


Description 


Opposite golf course 
west of Stanley Rd. 


Stanley Road 


Opposite Sodom Rd. 
west end of Chippawa 


Bridge above mouth 
at Niagara River 


Description 
Whirlpool! Road 


Stamford Centre 
Road 


Portage Road 
Bridge 


Dorchester St. 
(Traffic Circle) 


McLeod Avenue 


Junction Welland 
R. at Michigan 
Central Railway 


Date 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 


Feb/61 

June/62 
May/63 
Sept/63 


June/59 
Feb/61 

June/62 
May/63 
Sept/63 


June/59 
Feb/61 

June/62 
May/63 
Sept/63 


Date 
June/59 
Feb/61 
June/62 
May/63 
Mar/64 


June/59 
Feb/61 
May/63 
Mar/64 
June/59 
Feb/61 
May/63 
Mar/64 


June/59 
Feb/61 
May/63 
Mar/64 


June/59 
Feb/61 
May/63 
Mar/64 


June/59 
Feb/61 
June/62 
May/63 
Mar/64 


BODs 

(ppm) 
0.9 
3.3 
1.6 
2.9 
22. 


2.6 
0.6 
a2, 
1.6 


V2 
125 
120 
2.4 
ihe 


des 
2.8 
tet 
AAS, 
2 


BOD, 

(ppm) 
6.6 
BS 
2 
orl 
2a, 


3.6 
1s 
D7, 
Z3 
Hot 
Za 
2:5 
Dee 


6.8 
2.4 
3.0 
2.9 


0.9 
(ht 
DS) 
Ja) 


0.8 
PLAS) 
1.4 
ont 
Pu <3} 


Total 
Solids 
(ppm) 

186 

184 
240 

196 

198 


198 
220 
180 
186 


214 
154 
208 
144 
190 


198 
178 
194 
136 
188 


Total 
Solids 
(ppm) 

186 

184 

214 

218 


182 
190 
218 


168 
182 
214 


166 
186 
216 


72 
190 
210 


180 
182 
228 
196 


Susp. 
Solids 
(ppm) 


6 


Susp. 
Solids 
(ppm) 


20 


12 


Turbidity Coliform 
in Silica 


Units 
8.1 
3.0 
3.8 
7.0 


2.0 
les 
6:5 


IES 
4.0 


Turbidity Coliform 
Count 
per 100 ml 


in Silica 
Units 
4.0 

2.0 

is: 

5.0 

5.0 


6.5 
1.0 
4.5 
5.0 
6.0 
1.0 
4.0 
SHS) 


3.5 
1.0 
6.0 
4.0 
4.3 
2.0 
9.0 
4.5 


3./ 
eo) 
hay 
4.0 
4.0 


Count 


per 100 ml 


130 
13,800 
24 300 
42,000 
41,000 


58 
3,800 
270 
1,300 


500 


1,200 
114 
23,000 
6,000 
3,800 


900 
124 


1,400 


Phenols 


(ppb) 


0.0 


2.0 


20) 


0.0 


3:0 


3.0 


Iron 
as Fe 
(ppm) 


0.36 


0.36 


0.36 


0.36 


0.36 


0.30 
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Table A19-50: Lyons Creek and Tributaries 


Sampling 
Point 

No. 

PWEL 12.0 


EWEE 13:3 


PWELT 14.9 


PWEL 14.6 


PWEL 16.8 


PWEL 19.6 


PWEL 23.2 


PWELB 24.0 


PWEL 24,2 


Description 
Lyons Cr. just 
above junction at 
bridge 


Lyons Cr. at 
Concahdas 
Willoughby Twp 


Tee Cr. at Conc. 
Rd. 6 Willoughby 
Township 


Lyons Cr. at 
Conc. Rd. 6 
Willoughby Twp. 


Lyons Cr. at Twp. 
Line-Crowland- 
Willoughby 


Lyons Cr. at Side 
road % mile below 
Cooks Mills 


Lyons Cr. at 
Ontario Road 


Ditch downstream 
from Bradley St. 
pumping station- 
Welland 

Lyons Cr. at 
South St. 


Date 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
June/59 
Feb/61 
June/62 
May/63 
Sept/63 
Sept/63 


Sept/63 


BODs 
(ppm) 
De) 
2.0 
Tat 
2.8 

1.0 
3.8 
6.0 
1.9 
2.8 
1.0 
3a 
14.0 
1.8 
ae? 
(\7/ 
2.0 
16.0 
1.9 
2.3 
1.6 


ilies: 
6.0 
1.8 
1.4 
es: 


1.6 
7.6 
5.6 
DAG) 
1E9 
7.6 
21.0 
7.0 
2.8 
6.0 
65 


8.8 


Total 

Solids 

(ppm) 
204 
226 
222 
240 
186 
242 
408 
O12 
364 
280 
288 
1178 
Be7 
226 
296 
274 
428 
328 
364 
296 


248 
452 
374 
366 
284 


294 
312 
318 
318 
290 
342 
398 
474 
588 
246 


508 


350 


68 


Susp. 
Solids 


(ppm) 
4 


16 
42 


29 


28 


us 
Tie 


20 


Turbidity Coliform 


in Silica Count 

Units per 100 ml 

22 150 

3 1 

1.8 3,000 

1S 33,000 

1,600 

24 50 

20 

SHO, 150 

PLUMS) 790 

BR, 100 

30 

SHS 4,000 

26 1,170 

120 

25 20 

50 

2.8 3,000 

24 230 

150 

(1s 90 

20 

6.5 1,500 

2.6 310 

410 

15 40 

10 750 

9,000 

2.6 90 

4EC 

25 190,000 

Si7/ 5,000 

247 ,0OO 

110 16,000,000 

>150,000 

53,000 


Phenols 
(ppb) 


20 
30 


iron 
as Fe 
(ppm) 


0.12 


0.60 


0.72 


225 


0.36 


2.6 


0.9 


U is: 

4.4 
35.0 
2.64 


5.5 


4.5 
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Table A19-52: Usshers Creek 


Sampling 
Point 

No. 

U 0.1 
UReZ 


U29 


BY 0.1 


BY 0.6 


Location 
River Road 


Sideroad 1%miles 
above Niagara River 
Sodom Road 


Just above Niagara 
River 

First sideroad 
above mouth 


Date 
July/59 
May/61 
July/59 
May/61 
July/59 
May/61 


July/59 
May/61 
July/59 
May/61 


BODs 

(ppm) Total 
(lets: 190 
is 226 
3.2 262 
4.4 280 
4.0 330 
5 280 

Bayers Creek 
0.9 194 
ZS 236 
2.8 408 
6.0 380 


Solids (ppm) 
Susp. Diss. 
44 218 
40 240 
64 266 
32 248 
80 300 


Turbidity 
in Silica 
Units 
3.0 
4.0 


15.0 
7.0 
WS 


Coliform 
Count 
per 100 ml 
30 
20 


32 


30 


70 


38a} uaBosjiu pyepjalyy — TAL» + 
puewap uabAxo jeaiways0lg Aep-g —SgoOg , 


re 


OZZ'L UeI pel 

L’8 CSCO LSL Lc PCO OO es eIOS ee LO 900 e800 Gee €€ SL 6LC vil v8 €6 abeleny 

VL OI1OR FSI 8cl 9 EO}O= = OUIOR CAO C00 LOOM COOF GEC G v OZL1 vO OS DO As WAWINUI 

L8 GLE 9O0l 881 8é Oyes(0) = efoO) OVAL = ofS) SILO) WYAe AOhiy Ogi) Gs 062 OV OL OCZ OOD'v UWINUIXe|/\) 

S = S S vl LL EL vl vl 6 vl vl vl vl vl vl vl vl OL Sajdwes jo “ON 
6961 V 

0S6'L URI pel 

08 WAG Ik IMG LZL Le CEO OOM COO MES GO LLY 9¢ EG c6C Halt L'8 96 abesony 

iS dL GEO) tay CEL OL OOO S000 COs OO YEG v c 861 v0 OV OOM ZOSIL UUM ULL |A\ 

G8 SOC cOL VEG 8c [SiO 9010} Ole SOGIO OLOL 6 c6 Sv9 OV OLL SOE L000WZC LUNI Xe |/\| 

8 8 8 8 SL Sl 8L Sl Sl SL SL SL Sl Sl SL Sl SL sajdwes jo “ON 
89 -92C/L96L “AME 

OS6'E Uelpal\| 

Ce lvl 06 Sl (GE LEO ROC: OPS VE0 PCO SOO) S200) Se SG Ye 69C IG C6 66 abesony 

vL 6cO0 OV QLL LL OOO O00 OGOR S00) 70010 00) 90s Si iG 8Zl 9°0 O24 Ol ei: UWINWIUL A 

G8 SOV GHL 8ETS 8c OOIG LO OS OSs ae OZO] ClO) SEOs SSr L6 80L vSE ev OL OE? OOD'D9E UWINUWIXe|\ 

LL LL LL LL Sil LL vl vi El vl vl SL vl Sl vl Sl Sl SL vl sajdwes $0 “ON 
L£9/996L AMS 

OLY UeIpal\ 

624 LOCO col 92 SiO mo OO Ray 10m OlOmmne O10 SOOO mn Oce Gest 02 9ET CL 88 OSL abe1ony 

Cal evo vv Oc lL 6 000 B00 IGOR O00 00 0 e005 8Se OO 961 come) 09 OO OLL LUNUUIUL | 

es CCl OOL vSl 9E OO Gyo Well C60 GOW Wal way eS LV CSE 6 Ee OCL Ove OOL'9 LUNI XE) 

v v v v LL OL OL OL OL OL LL 6 OL LL OL EP LL LL LL Sajdwes }0 “ON 


99/S96L “AML 
(Qdd) HO (1 /Buy) (L/Bu) (p/6us) (1/6) (,/6us) (,/6u) (p/Bu) (1/64) (1 /6uu) (1 /6ws) (pwio/soywin) (syun) (1 /6tu) (L/Bw) (1/6) (1/64) Do IwooL/sW 


sjouaud uos] EQDgeD sseu ap! N N 413° oN gs. se 90SZ Aup! spilog spiyos,SQO0g OG ‘“dway swuoy 
JO] UW -P4eH -401uD se se “JOL se d d *puog -qint ‘dsng ‘oO, JBLEN “OD 
SON CON CHN ‘10S “304 


ACMYAICY BIVSVIN' [°C F — VsRa]IJ Wle|IIg Yoolg youlg Jo AjyeNd 197" M 2 €S-61V PGL 


rt 


O02 


Sv 
09 


Sie) 


Ovl 


OLL 


OL 


Sv 


OSC 


suun 
uazeH ul 
INO|OD 


8c 
SEO 


SO 


G0 


8v 


Bl 


LG 


(widd) 
a4se 
uos| 


OLE 


00002 


002'Z 
009’ 
000’ 
000'8S 
008'€ 
Sia 
000'01L> 
00L'Z 
Ovl 
Le 
000'01> 
000'8 
OLv'L 
00v 
006'r 
OZ LL 
00z 
000'000' | 
009'01L 
OLO'Z 
000'2 
O€Z'L 
o9e 
000'0L> 
|WOOL 4ad 
1UNOD 
W4OS1JOD 


DLL 


OLS 


QL 


9OLL 
QELL 
OVC 


OLS 
GEE 
vss 


869 
vCL 


cé8 


0S9 


8ZS 
vov 


GLE 


VEE 
cOV 


cvs 
vLY 


8CC 


Je}0] 


08S vel 
88C C8C 
BS 
OL 
EL 
BE 
VV eS 
89S 9~ 
exe 
Ol 
8V 
OL8s GY 
8cS CCl 
OL 
OLL 
GES C6 
8Z 
887 vc 
6C 
8EE v9 
v8 
C8E c6 
i 
VC 
suluf-) “ssIG ‘dsns 
edII1S Ul (uidd) spijog 
Aypiqun 1 


vv 


ORE 


8T 
Gok 
O09 
L1G 
VL 
Ol 
OLL 
vi 
SO 
ORE 
3S 


09 
exe 
Q€ 
8'L 
exe 
96 
St 
ry 
9'°€ 
06 
Oz 
98 

(uudd) 

Sqog 


L9/AIN¢ 


79/40 


€9/Aew 
€9/Aew 
LQ/AeW 
69/AINC 
€9/Aew 
L9/Aew 
6S/AINC 
€9/Aew 
Lg/eunr 
o9/iny 
69/AINF 
eg/sdy 
L9/Ain¢ 
09/hny 
€9/Aew 
L9/Aew 
09/invy 
6S/AINC 


€9/Ae\\ 
Lg/Aew 
eg /Aew| 
LQ/Ae 
09/iny 
6S/AIN¢r 

31eq 


youelq 
yyNOs JO UO!OUN! MO|Eeq 
peosapis ye “sD ORIG 
Aemabpiy $0 ylsou yoqIp 
‘OLL peoy jeuoibay 
diysumo]| aijieg 


‘OL 8 GL ‘2U0D Usamieq 
peOs “NUD “4D saAeag 


peoy uosiues 
PIO 32 4D seneeg 


peoy uamog — 
BIJIASUBASIS “UD Jeneag 
8019 

yoe1g YUM aouan|} 
-UOD BAOge peauapis 
JSdl} Je “AD Jeneag 


a e]UI SHJIOM 
Ja1yeM UMoOjse|HnNOG 


“AMY Y}8gGeZI|5 UaaNH 
aSINODIa}EM PaAodIdW| 
JaNy esebeiy ie 


yinow Jeau peos JeAIY 
uo!e907 


Joma 


€841¢g 


IL ats 


ene alate: 


€v dig 


Sc dig 


EEN 


Se he, 


f0 X19 


O18 
“ON 
1UIOd 
Buljdwes 


422) WMT PS-61V AIL 


2 


SiC 


OSL 


SWIG 


OLC 


OLl 


092 


002 


suiun 
uazeH ul 
INOJOD 


Or 


Ge 


OG 


SL 


WG 


(widd) 
aj se 
uo4d| 


OLE 

GS 

OE7? 

OLS 

086 Lg 
000'01> 


000'068' | 


000'r9L 
000'0S1 


000'000'9€ 
000'06Z 


000'0€8" L 
000'000' ZL 


000'009 

000'000' 78 
O00'OLL rae) 
000'8€ 

092 

00S 6L 
OOL'? St 
098 

000’ Or 

000'S 67 
O19 

000'r tv 
000'01> 

00L'L vl 
O€r L8 
Osv 

O€r Lg 
000'01> 


Ove 
OOZz co 


jW QOL 4ed 
yunogd 
WOOD 


suUun 
BONIS ul 
AYpIqunL 


OE 
SV 8S 90S 
OC Oc Ov 
8LU CG OES 
8UV 9G vOS 
997 (GG) 88S 
OV 07 CVV 
v68 SLL cLOL 
OLV 9g 99 
069 CV GEL 
v6S 09 vS9 
vvS 8 c6S 
OVS OL OL9 
O87 
vLS Ovl VILL 
OOE 
89 C9 OE 
Gos QL 86E 
CVEL 
VLEL 8l C6EL 
VeVGueeoL CSVC 
BLS 
09S vLL vL9 
C8S v6 9/9 
88S 96 vs89 
“ssiq ‘dsnS seo 
(widd) sp1josg 


ZS cg/Aew 
79/407 
vz L9/Ainrg 
Olt LQ/AeW 
OzL og/bnv 
Ost  69/AINr 
OE 79/407 
OLL c9/4d7 
(oy) LQ/Aew 
08S c9/4dy 
96 L9/AeW 
OLZ 79/407 
OOv  69/AInr 
Ore cg /sdyv 
GLL L9/Aew 
OL e9/AeW 
79/407 
91 L9/Ainr 
og o9/6ny 
ce €9/AeWw 
ZS L9/Aew| 
O'SL 6S/AIN¢ 
97 69/Aew 
Oy L9/Aew 
OvL 09/6nv 
OLL 6S/AIN¢ 
07 eg/Aew 
09 09/5nv 
Ov L9/Aine 
o'9 09/6ny 
0'Sz 6S/AIN¢ 
O9OL L9O/AInr 
OVvL 09/5nv 
(widd) a1eq 
Sqoag 


4sa} vabosjsu jyepjalyy — TIL» + 
puewap uabAxo jeaiwayroig Aep-g — SgOg x 


BIJIASUBABIS JO YOU 
“QUOD JS4Iy “AD yoeIG 
IIIA 

-SUB8AB1S }O Pua JsaM 
“ID yoeIG 0} 11243NO 
QLL peoy jeuolbey 
JO JQUIOD “A'S 

“AD 921g 0} 112J}INO 
QLL peoy jeuoibay 
JO J9U1O9 “AN 

“ID yOeIg 0} 1e}INC 
QLL peoy jeuolbey 
$O JQUIOD “3°S 

“ID yoeIg 0} 1/eLINE 
SIA 

-SUBAZIS Ke) pus seo 
ID ORIG OF UleIP ,,Z1 


youeiq 
yinos yum uoljoun[ 
aaoge ysnf{ 49  49e1g 


peoy uosisey pio ie 
youesg y}Nos “4D yoe|g 


peoy uamog je youeigq 
ujnos yae1D YoeIgG 


diysumo | 

a114eg OL ‘2Uu0D 
youesg yiNOS “UD 79RIg 
youesq YyiNos JO 
uoljounf Mojeq ebpliq 
Aemjles eID 0e1g 


uo1}e907] 


S Seid 


SM O'S 18 


vSd 8v 14d 


€Sd 8v 198 


ISG 87 14d 


SM SV 198 


Lv 198 


98S19 


8vsiaq 


OvS19 


8e 18 


“ON 
JUIOd 
Buljdues 


panuijuod — 4921) YR :7S-61 GEL 


73 


sa} uabosjiu jyepjaly — TILy + 
puewap uabAxo jeaiwaysolg Aep-G — SGOg x 


6L- Gre 
69 OVO 
£8 SLs 
g € 
6 ~ EO 
el 060 
vs  SrY 
8 8 
aa A 
Be 3510 
fo) OSE | 
LL LL 
OU; Sz't 
OL Lv0 
G2 “ccZ 
v v 

(add) Hd 

sjouaud uOod| 

Ten 


SOL 


8L 


LOL 


€00e89 
IW 


cv 


ssau 
“P4eH 


OV, 


Ol 


ap! 
“40/49 


90°0 
L100 
ScO 
Gl 


S00 
00°0 
eYAie) 
ay 


MG 
00°0 
09°0 
vl 


80°0 
00°0 
OL0 
OL 


N 
se 


CON 


LOO 
00°0 
c0 0 
el 


LOO 
00°0 
€0°0 
ZL 


00°0 
00°0 
LOO 
vL 


00°0 
00°0 
LOO 
OL 


N 
se 


CON 


69°0 
610 
OSL 
vl 


00'1 
£c0 
061 
|| 


ev L 
6€ 0 
0&8 
vi 


S10 
920 
Oc L 
OL 


4739 
ae 


8L0 
LOO 
09°0 
vl 


£e0 
LOO 
OL 
Lal 


ZLO 
c0'0 
9S°0 
vl 


60°0 
00°0 
020 
OL 


N 
se 


CHN 


voo 
LOO 
80°0 
6 


voO 
00°0 
80°0 
vl 


400) 
LOO 
OL O 
6 


dse 


d 


WS 


80°0 
c0'0 
LcO 
vi 


800 
LOO 
ER) 
vl 


800 
£00 
Ec O 
OL 


dse 


d 


OL 


G67¢ 
LOL 
E8E 
vl 


90E 
SHE |) 
999 
iL) 


6 C6E 
L8L 
91 
Sl 


LCE 
OLE 
6LE 
if 


0092 
“puod 


Eve 


SE 
EL 


AyIp! 


Oey 
/E\ 


Sl 
tt 
LV 
LL 


(WG 

OvL 

O62 
vl 


Reve, 

9g 

89S 
HL 


VET 

Ovl 

CVE 
Sl 


961 
O€ | 
VLC 
Ol 


Oo) 


Sal 
80 
TS 
vl 


ME 
£0 
VG 
fat 


AG 
60 
OS 
Si 


S) |! 
SO 
8c 
LL 


(1 /Bur) (p/6ur) (1/Bur) (,/6u1) (1/6ur) (p/Bus) (p/6us) (p/6us) (,/6ur) (,/6us) (guio/soyuin) (s}iun) (L/Guu) (L/w) (1 /6u) 
spIlOS spljos ,9qQOg 
-qinj ‘dsns 


(LE, 
9°0 
Orel 
vl 


78 
GG 
OLL 
Zap 


L'8 
OV 
OLL 
Sl 


L'8 
ON) 
OL 
LL 


(1/6) 
od 


LOL 
00 
OIE 
el 


Qs 
00 
OES 
/L 


G6 
00 
GieG 
Sl 


9VL 
00 
OES 
LL 


Jo 


‘dwat 
Jaje\ 


Oe 
88 
OOV'Z 
OL 
OLE 
8c 
009'r 
“LL 
09S 


Ov 
000'SZ 


LL 


IWOOL/AIN 
SUIO} 


“09D 


UeIpel\ 
abesony 
UNUWIUI | 
WNW Xe 
Sa|dwes jo “ON 


6961 © 


UBIpel\ 
abesany 
WINWIUIIA 
WNUWIXe|/\ 
sojdwes jo “ON 


89 2980/L961L “AM 


UeIpal\| 
abesany 
UINUWIUL|A| 
WINUWIXe|/\ 
sajdwes jo ‘ON 
L9/996L “AM 
uelpal\ 
abeisny 
WINUWIUI/| 
WNUWI Xe 
sajdwes jo ‘ON 
99/S96lL AM 


st 


~ 


‘c 


al 


ABMYIVY CILSEIN' [°C WY — Wel UlvINS YIoIg s9yeg Jo Ayyend 19}eM :SS-61V AGL 


74 


Table A19-56: Baker Creek 


Diss. 


424 


490 


242 


308 


Sampling 
Point BODs Solids (ppm) 
No. Location Date (ppm) Total Susp. 
BK 0.1 River Road July/59 0.9 208 — 
May/61 5.6 228 40 
BK 0.4 Road 0.4 Miles July/59 1.8 204 = 
from mouth. May/61 3.0 204 24 
Miller Creek 
MI 0.1 River Road July/59 1.6 190 = 
June/61 ay (@) 342 
MI 0.5 Road % mile July/59 3.8 360 
above mouth. June/61 2.0 920 
Frenchman Creek 
OM River Road June/59 3.4 432 8 
Aug/60 Dsl 
May/61 2.8 828 
les Road south June/59 4.9 502 12 
of golf course Aug/60 1.9 
May/61 40 486 
Fe25 Conc. Rd. 2 June/59 TA 276 34 
Bertie Twp. Aug/60 4.1 
May/61 3.6 314 
Ro Queen Elizabeth June/59 3.4 340 82 
Hwy. May/61 2.8 314 


Turbidity 
in Silica 
Units 
16 


23 


Coliform 
Count 
per 100 ml. 
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Table A19-59: Water Quality of Water Courses Discharging into Lake Erie 


Sampling Point and No. 
A Town of Fort Erie 


1 


Oo 


~N 


19 


N 
—_. 


25 


26 


Culvert at Radford St. 
near Dominion Rd. 
Ditch at 52 Queens Blvd. 
near George St. 

Albert St. Storm Sewer 


Bardol Ave. Storm Sewer 
at 42 Bardol Ave. (Ditch) 


Outfall from tank 
Helena St. Storm 
Sewer 

Ditch at Edgemere & 
Beach View 
Beachview Ave. Storm 
Sewer 

Ditch at Edgemere & 
Rose Rd. 


Ditch at Kraft & Edgemere 


Ditch at 1103 Edgemere 
Ditch east of Crescent Rd. 
Crescent Rd. Ditch 

Ditch at 29 Kam Rd. 


Buffalo Rd. drain at Lake 


Ditch at Jamboree Drive-In 


Ditch between Rosehill 
& Bertie Bay Rd. 

Bertie Bay Rd. drain 

Windmill Point at Mott's 

Place 

Ditch at Windmill Point 

East 

Drain at Schintzius in 

Stanland Park 

Drain at Connelly — 

Windmill Point 

Bardol at Windmill Point 


Drain at Ernst (Steel 
Culvert) 

Concrete Culvert at 
Ernst 

Six Mile Creek 

a) at Lake (0.1 mi) 


b) at Thunder Bay 
Drain (0.6 mi) 

c) at Hwy. 3C 
(1.0 mi) 

d) at Mann Drain 
(1.7 mi) 

e) Mann Drain at 
Prospect Pt. Rd. 


f) Mann Drain at 
Burleigh Rd. 


Date 
July/Aug 68 
Jul/Aug 68 
Jul 59 

Apr 62 

Apr 62 
Jul/Aug 68 


Apr 62 
Apr 62 


July/Aug 68 


Apr 62 
July/Aug 68 


Jul/Aug 68 
Jul/Aug 68 
Apr 62 
Jul/Aug 68 
Apr 62 


Jul/Aug 68 
Jul/Aug 68 
Jul/Aug 68 


Jul/Aug 68 
Jul/Aug 68 


Jul/Aug 68 
Jul/Aug 68 
Jul/Aug 68 


Jul/Aug 68 
Jul/Aug 68 


Jul/Aug 68 


Jul 59 
May 61 
Jul/Aug 68 
May 61 
Jul/Aug 68 
Jul 59 
May 61 
May 61 
Apr 62 
May 61 
Apr 62 
Jul/Aug 68 
Jul/Aug 68 
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Coliforms 
per 100 ml 


2,300,000 
8,600,000 


10,000,000 
150,000 
9,000 
26,000,000 


15,000 
6,700 


3,500,000 
150,000 
9,000,000 


1,030,000 

3,300 

900 

11,000,000 

187 000 

1,500,000 
30,000* 

300 ,000 
250,000* 


2,500,000 
53005 


6,500 
8,000,000 * 
5/500" 


80,000 ,000* 
8,000,000 


8,000 ,O00* 


40 

30 
3,600 
350 
830 
100 
30 


115,000,000 


42 
52,000 


oy 18.0 210,000,000 


Solids 
BODs Total Susp. ABS 
(mg/1) — (mg/1) (mg/1) (mg/1) 
VL 3 1) a7 
110.0 278 42.0 
37.0 378 74 
570 416 46 
5) f4! PAS? 8 
66.0 45 6.8 
30.0 38 Shall 
6.0 280 (WV 
5.6 362 20 
155.0 51 2.8 
12:0 348 44 
52.0 42 5.9 
WAS 93 0.7 
1.0 0.1 
3.6 296 26 
40.0 62 ess 
SHG, 288 38 
10.0 36 1.8 
1.0 44 0.1 
3.6 34 0.6 
720 0.0 
7.0 SZ 0.0 
ONS 254 24 
2.6 270 18 
Bas 360 18 
BY 0.1 
12.0 366 44 
4.4 338 8 
5:3 296 16 
Oily Material Present 
4.2 304 24 
61.0 830 384 
64.0 
504.0 20 0.7 


680,000 


Table A19-59: Water Courses Discharging into Lake Erie — continued 


Sampling Point and No. 


27 Ridgeway — Prospect Pt. 
Rd. Ditch 
a) north of Hazel St. 
b) at Hibbard St. 
c) ditch at Cutler St. 
d) ditch at Hwy. 3C 
28 Small Ditch at Thunder 
Bay 
29 Small Ditch at Burleigh 
Rd. 
30 Effluent Crystal Beach 
WPCP. 
31 Dimmick Drain at Beach 
32 Coatsworth Drain 
33 Ditch at Fisher — 
Point Abino Road 
34 Ditch at Abino Hills 
(Marsh Drain) 
35 Ditch at Point Abino 
(Private) 
B — City of Port Colborne 
50 Ditch at Cedar Bay Ave. 
51 Ditch at Weaver Rd. 


52 Ditch at Snider Rd. 


53 Stream at mouth of 
Welland Canal 
54 Storm Sewer at Elm St. 


55 Ditch Sugarload St. — 
Rosemount Ave. 

56 Ditch Outlet at 
Rosemount Ave. 

57 Drain From Canada 
Cement Co. Ltd. 

58 Eagle Marsh Drain at 
Lakeshore Rd. 

59 Storm Drain from INCO 


C — Township of Wainfleet 
80 Long Beach Area Storm 
Sewer 


Date 


Apr 62 
Apr 62 
Apr 62 
Apr 62 
Jul/Aug 68 


Jul/Aug 68 
Jul/Aug 68 


Jul/Aug 68 
Jul/Aug 68 
Jul/Aug 68 


Jul/Aug 68 


Jul/Aug 68 


May 61 
Jul 59 
May 61 
Jul 59 
May 61 
Jun 59 


Jun 59 
May 61 
Jun 59 
May 61 
Jun 59 
May 61 
Jun 59 
May 61 
Jun 59 
May 61 
Jun 6/59 
Jun 29 


Jul 59 
May 61 


BOD5 
(mg/1) 


25.0 
7.6 
82.0 
360 


0.8 
50.0 


130 
65 


4.0 
6.0 
16.0 
9.0 
4.0 
Se 


2.6 
3.6 
74.0 
4.8 
So 
14.0 
10.0 
235 
14.0 
516 


9.4 


14.0 
44 


Total 
(mg/1) 


294 
366 
432 
652 


230 
342 
314 
342 
376 
258 


508 
278 
W32 
554 
472 
536 
470 
500 
388 
504 
1786 
920 


254 
316 


Solids 


Susp. 
(mg/1) 


24 
22 
66 
48 


658 


210 


ABS 
(mg/1) 


0.0 
2 


Sa); 
OS 


Coliforms 
per 100 ml 


212,000 

160,000 

2,600,000 

2,700,000 
80 ,000* 


4,700 ,000* 


8,000,000 


3,100 
4,200* 
2,700,000 


5 ,400* 


14,000* 


115 
10 
60 
10 
TSH 


10,000 
27 
90,000 
299 

40 ,000 
27 
10,000 
2,900 
10,000 
10 


10,000 


1,000,600 
10 


*Samples taken by the Niagara District Health Unit 
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Section A21 
NEEDS AND REMEDIAL MEASURES 


3. Water Supply 


a. Pipeline for the Town of Niagara-on-the-Lake 
Several pipeline schemes were studied to convey water from the Welland Canal along High- 
way 8 to St. Davids and eastward. 

The objective of this scheme is to provide water for water supply, pollution abatement, 
flow augmentation and irrigation for the area. 

Table A21-2 shows the anticipated water requirements of the area up to the year 2010. 
The water supply and the pollution abatement flows are based on the Servicing Master Plan 
of the Regional Municipality of Niagara Interim Report. The water demands are the antici- 
pated maximum day flows for the Water District 3. 

The seasonal irrigation requirements for One Mile, Two Mile, Four Mile and Eight Mile 
Creeks are based on the water taking permits issued by the OWRC. The water taking permits 
allow a maximum rate of about 6,000 g.p.m.* or 16 c.f.s. For the years 1980 to 2010 a flow 
rate of 9,000 g.p.m. or 24 c.f.s. has been assumed considering a 50 per cent increase due to 
the unrestricted availability of water and increased crop production. Table 7 of the 1964 
Niagara Peninsula Report (Water Section) showed for the period from 1936 to 1958 an 
average water deficit of 4.47 inches for shallow rooted crops and 0.49 inches for deep 
rooted trees per season. The maximum deficits occurred in 1936 with deficits of 8.77 and 
3.44 inches for shallow rooted crops and deep rooted trees respectively, followed by the 
year 1949 with deficits of 7.59 and 2.27 inches. 

Surface water quality data taken by the OWRC indicate that the One Mile, Two Mile, 
Four Mile, Six Mile and Eight Mile Creeks are polluted with respect to coliform counts and 
BOD concentrations. Flow augmentation will improve and eventually help to eliminate the 
stream pollution. 

Three schemes were investigated: 

A. seasonal water supply from April 1 to December 15 for pollution abatement, flow 
augmentation and irrigation; 
B. continuous water supply for water supply with recharging of existing wells at St. 

Davids, pollution abatement, flow augmentation and irrigation and 
C. continuous water supply for water supply with treatment plant at St. Davids, pollution 

abatement, flow augmentation and irrigation. 

It is recommended that the servicing proposal under scheme C be further investigated 
taking into consideration the development intentions of the region and the over-all econo- 
mics of the various alternatives. 

Scheme C consists of a 9.0-mile pipeline from the Welland Canal upstream of the guard 
gate at the Ontario Paper Co. Ltd., to the upper reaches of Two Mile Creek (east of St. 
Davids). 

Table A 21-1 shows the flows and the sizes of the pipeline sections with discharges into 
Eight Mile, Six Mile, Four Mile and Two Mile Creeks. 

Scheme C differs from Scheme B in that water supply for the Town of Niagara-on-the- 
Lake uses surface water (canal water) with a treatment plant at St. Davids. This eliminates 
the 1.1-mile-long pipeline to the well fields and water can be guaranteed beyond the year 
2010, which is not possible with recharging of the wells. 


* gallons per minute. 
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The Servicing Master Plan states: 

1. “It is not known whether the recharge system will provide an efficient and practical 
method of supply. This can only be proved through operation and this is recommended 
starting immediately.” 

2.  ‘“‘At sometime it may be desirable to supply water to Niagara-on-the-Lake from the St. 
Catharines system, and the system displayed on Plate 7,* although initially supplied 
from the recharge well field, is adaptable to a supply from St. Catharines.” 

Supplying untreated water to St. Davids from the Welland Canal, as recommended in 
Scheme C, instead of conveying treated water from the De Cew Filtration Plant in St. 
Catharines has the advantage that the untreated water in the gravity pipeline can be also 
economically used for flow augmentation, pollution abatement and irrigation. This 
multiple-use should more than offset the anticipated higher unit treatment costs at St. 
Davids than at St. Catharines due to the smaller plant size. 

The pipe sizes are considerably less than in Scheme B as no water is supplied by have 
to the well field at elevation 490 (C.G.D.) but to a treatment site in the vicinity of St. 
Davids at about elevation 390. The estimated savings in pipeline construction are about 
$384,000. 

Dilution water for pollution abatement is available at all times. Therefore local waste 
treatment is possible at St. Davids and the estimated construction costs of $263,000 for 
connecting to the Niagara Falls Sewage System can be used for building a local treatment 
plant at St. Davids. 

To utilize the already installed 12- and 16-inch forcemain from the Power Canal to the 
well fields south of St. Davids it is recommended to use the pipeline for connecting the 
Niagara Falls Water Supply System with the future Niagara-on-the-Lake System. Connecting 
the two systems will have these advantages: 

1. increased safety in the event of power or mechanical failures and 

2. supplementary water supply from the Niagara-on-the-Lake WTP at St. Davids to the 
northern part of Niagara Falls and Stamford during times of peak demands and low 
pressure as the Niagara Falls WTP is located on the south side of the City at Chippawa. 
The proposed pipeline can supply annually about 30,000 ac. ft. or 8.2 billion gallons of 

water for a capital cost of about $1,380,000 or about $45.5/ac. ft.t+ or 16.5 cents per 1,000 

gallons. 


Table A21-1: Pipeline for the Town of Niagara-on-the-Lake For Water Supply 
(Treatment Plant), Pollution Abatement and Irrigation (Flows Will Meet The 
Anticipated Requirements For The Year 2010) 


Pipe Estimated 
Location Length Flow Size Construction 
No. Location (mi) (Cites) eatin) Costs($) 
Welland Canal Water Level 

1 Welland Canal at Guard Gate (0.0 mi.) 

to Eight Mile Creek (3.5 mi.) 35) 42.0 36 665 ,000 
2 Eight Mile Creek (3.5 mi.) 

to Six Mile Creek (4.9 mi.) 1.4 35.1 30 220 000 
3 Six Mile Creek (4.9 mi.) 

to Trib. ‘A’ of Four Mile Creek (6.4 mi.) 1.5 Saat 30 235 000 
4 Trib.’A’ of Four Mile Creek (6.4 mi.) 

to Four Mile Creek (St. Davids) (7.3 mi.) 0.9 26.8 30 145,000 
5 Four Mile Creek (St. Davids) (7.3 mi.) 

to Two Mile Creek (8.0 mi.) 0.7 5.2 14 52,000 
6 Two Mile Creek (8.0 mi.) 

to Trib. ‘A’ of Two Mile Creek (9.0 mi.) me) DE: (2 64,000 

Total 9.0 1,381,000 


* 


The Regional Municipality of Niagara, Servicing Master Plan, Plate 7, Town of Niagara-on-the-Lake. 
+ $45.50 per acre foot. 
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Table A21-2: Town of Niagara-on the-Lake Water 
Requirements in c.f.s. 


1971 1980 1990 2010 
Irrigation 16.0 24.0 24.0 24.0 
Water Supply (Max. Day) 
For Water District 3 2.4 7.0 8.9 USS 
Pollution Abatement 
(Dilution Water) 
For St. Davids and Queenston 2.0 2S Bul 44 
20.4 33.5 36.0 41.9 


b. Pipeline for Vineland-Jordan (Town of Lincoln) 

A pipeline scheme has been studied to convey water from Gibson Lake, or the holding 
ponds of the St. Catharines Waterworks, to Jordan. The line can provide water for water 
supply, pollution abatement, flow augmentation and irrigation. 

Table A21-3 shows the anticipated water requirements along the pipeline up to the 
year 2000. 

The water supply flows are based on the Servicing Master Plan of the Regional 
Municipality of Niagara. 

The seasonal irrigation requirements for Twelve Mile, Fifteen Mile and Sixteen Mile 
Creeks are based on the water taking permits issued by the OWRC. The water taking permits 
allow a maximum rate of about 5,300 g.p.m. or 14.2 c.f.s. No increase has been considered 
for the period up to the year 2000. 

The surface water quality data taken by the OWRC indicate that the streams in the 
area of the pipline are polluted with respect to coliform-counts and BOD concentrations. 
Flow augmentation will improve or even eliminate the stream pollution. 

The scheme consists of a 7.6-mile pipeline from the area of Gibson Lake to Jordan. 
Table A21-4 shows the flows and the sizes of the pipeline sections with discharges to 
tributaries of the Twelve Mile, Fifteen and Sixteen Mile Creeks. 

The water supply for Vineland-Jordan is based on a water treatment plant at Jordan in 
the vicinity of Highway 8. 

Supplying untreated water to Vineland-Jordan by gravity from Gibson Lake instead of 
conveying treated water from the St. Catharines System has several advantages. 

1. The untreated water can also be used for flow augmentation, pollution abatement and 
irrigation. 

2. The multiple-water use will more than offset the anticipated higher unit treatment costs 
at Jordan compared to St. Catharines due to the smaller plant size. 

The estimated construction costs for the 7.6-mile pipeline are about $837,000 and the 
unit costs are about $64.5/ac. ft. or $235/m.g.* 

The installation of the Vineland-Jordan Pipeline would require changes to the Servicing 
Master Plan of the Regional Municipality of Niagara. 

With respect to water supply the Vineland-Jordan Treatment Plant could be abandoned 
in the near future and therefore the estimated $70,000 to upgrade the plant and construct 
the $200,000, 3-mile-12-inch connection to St. Catharines would not be required. Other 
savings would be possible in treatment plant space and costs at the St. Catharines WTP and 
in reducing the size of the St. Catharines watermain feeding into the 12-inch connection to 
Jordan. 

With the water treatment plant at Jordan and the abandoning of the Vineland-Jordan 
Plant at Lake Ontario it becomes feasible to discharge the sewage and wastes from Vine- 


2 million gallons 
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land-Jordan into Lake Ontario at Vineland. The water pollution control plant could be 
installed at the site of the water treatment plant using the 700 feet of 12-inch water intake 
as a sewer outfall. 

In doing so it will not be necessary to pump the sewage to Beamsville and therefore the 
proposed Victoria Street Sewage Pumping Station, estimated at $110,000, and the 21,100 
feet of 14-inch forcemain, estimated at $301,000, are not required. In addition the capaci- 
ties of the sewage pumping station in Beamsville and the forcemain to Grimsby could be 
reduced. 

Therefore, the following projects of the Servicing Master Plan would not be needed: 


Water ; 

1. Updating of Vineland-Jordan WTP —  $ 70,000 
(Plant to be abandoned after 1980) 

2. 12-inch connection to St. Catharines — 200,000 

$270,000 

Sewage 

1. Victoria Avenue-Green Lane Road — $110,000 
Pumping Station (1973) 


2. 14-inch forcemain from Victoria = 301,000 
Avenue to Ontario Street : 
Beamsville (1974) 
3. Reductions to Ontario Street — 35,000 
Pumping Station as peak pumping 
rate is reduced from 3,250 to 
2,400 g.p.m. (1972) 
4. Reduction of 20-inch forcemain to — 30,000 
18-inch between Ontario Street 
and Bartlett Street — Grimsby 
(1973) 
$476,000 
In addition to the above projects, the capital and operating costs of providing the water 
treatment facilities for the water requirements of Vineland-Jordan at the St. Catharines De 
Cew WTP must be compared with the costs of treatment facilities at Vineland-Jordan, as 
well as the costs of treating the water from Vineland-Jordan at the Grimsby STP or directly 
in Vineland-Jordan. 
Further, the tangible and intangible benefits of the pipeline with respect to irrigation 
and low flow augmentation to meet satisfactory water quality objectives must be assessed. 
For water supply only, a 12-inch pipeline with a capacity of 1.5 m.g.d.* would be 
sufficient to serve Vineland-Jordan. The estimated cost of the 12-inch pipeline would be 
about $500,000 or about $387,000 less than the proposed multi-purpose pipeline. 
The proposed pipeline can supply annually about 13,000 ac. ft. or 3.5 billion gallons of 
water for a capital cost of about $837,000 or 23.5 cents per 1,000 gallons. 
If so desired a branch line can be built to the Rockway Falls for recreational purposes. 
A sizeable flow could be maintained over the scenic falls. Without irrigational water takings, 
water can be delivered to the lower fall without pumping. During the irrigation season a 
booster pumping station at the branch to Rockway Falls would be required. 
It is recommended that this servicing proposal be further investigated taking into 
consideration the development intentions of the region and the over-all economics of supply- 
ing water for these multi-purposes. 


* million gallons per day 


84 


maine 


f- 


Upper falls at Rockway, Lot 10, Concession VIII, Louth Township. The scenic beauty and recreational 
value of this site could be enhanced by providing flow of water over the falls during drought periods. 
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Disused Feeder Canal at Wainfleet looking upstream toward Port Maitland. Heavy 
vegetation and shallow, stagnant water is due to the lack of flow. Dredging is 
recommended. 


Disused lock and control structure on the Old Feeder Canal, opposite the Electric 
Reduction Company at Port Maitland. 
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Table A21-3: Vineland - Jordan Pipeline Water 
Requirements in CFS 


1971 1980 1990 2000 
Irrigation Aw. 1Ae?, 14.2 14.2 
Water Supply (Max. Day) 0.8 0.8 {i 1.9 
For Vineland-Jordan 

15.0 15.0 15.3 ent 


Table A21-4: Niagara Peninsula Conservation Authority Gibson Lake Pipeline 
— Scheme ‘C’ 


Pipe Estimated 

Section Location Length Flow Size Construction Cost 
No. (mi.) (estes2) marae) ($) 
1 Gibson Lake 
2 West Tributary of Twelve Mile 

Creek (1.63 mi.) 1.63 18 30 $258,192 
3 Most Westerly Tributary of 

Twelve Mile Creek (3.0 mi.) qe Siz. 15 24 173,606 
4 Fifteen Mile Creek Downstream 

of Rockway Falls (3.8 mi.) 0.8 12 20 84,480 
5) Sixteen Mile Creek at Highway 8 

(5.7 mi.) 1.9 8 16 160,512 
6 Tributary of Lake Ontario west of 

Sixteen Mile Creek at Highway 8 (6.9 mi.) 2 6 16 101,376 
7 Jordan, South of Highway 8 and 

Regional Road 575 (7.6 mi.) 0.7 6:55 1/6 59,136 

7.60 837,302 


c. Rehabilitation of Disused Feeder Canal 
A study was made of the possible rehabilitation of the disused Feeder Canal from Lake Erie 
(Port Maitland) to Wainfleet. 

The length of this section is about 11.0 miles. The re-opening of the canal requires 
some dredging, the removal of some causeways, the installation of culverts in the others, and 
a controlled outlet at Wainfleet (see Fig. 21-A3). ; 

At Wainfleet the water would be discharged into the Wainfleet Branch of Forks Creek. 
Gravity flow in the Feeder Canal would be possible as the mean water level of Lake Erie is 
571.2 and the invert elevation of the Forks Creek at Wainfleet is about 563. A slope of 0.2 
ft./mile has been assumed for the canal invert. 

With a Lake Erie water level of 571.2 and a canal invert elevation of 569 and 568 the 
respective flows in the canal would be about 42 and 77 c.f.s. For a canal invert elevation of 
566.5 the flow would be about 120 c.f.s. 

The estimated project costs for the three alternatives vary from $384,000 to $780,000 
or based on unit costs from $12.50 to $8.90 per ac.ft. of water per year. 

The rehabilitation of the canal provides several benefits. 

1. Flow augmentation and pollution abatement for the Forks Creek and Welland River. A 
municipal sewerage system would become possible for Wainfleet. 

2. Water supply for Wainfleet either by direct treatment or recharge becomes an alterna- 
tive to the existing ground water supply. 

3. Better drainage can be provided in the spring by pumping water from the numerous 
drainage ditches into the Feeder Canal. 

4. Irrigation water can be provided in the summer for cash crops, etc. 

It is recommended that this proposal be further investigated taking into account the 
fluctuations in Lake Erie levels and how this might affect the various proposed water uses. 
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Fish and Wildlife Developments 
Fish 
i Twelve Mile Creek 


It is recommended that the Conservation Authority make a definite effort to 
persuade owners of property through which flow the Twelve Mile Creek and its per- 
manent tributaries to improve their streams for brook trout by the methods described 
in detail in Upper Welland River and Twelve Mile Creek Biology Study, published by 
the Department of Energy and Resources Management in 1965. 

ii. Chippawa Creek Conservation Area — Pike Spawning Area 

In the Chippawa Creek Conservation Area there is a section, part of an old oxbow 
of the Welland River, which could be the best possible spawning area for pike in the 
region. At present pike spawn there extensively, but the eggs are left high and dry 
when the level of the spring freshet on the Welland River drops rapidly. To remedy 
This condition several courses of action are needed. 

Firstly, water from the Welland River must be kept in the part of the oxbow used 
by spawning pike long after the level of the Welland River has dropped below its spring 
levels. 

Secondly, since there are carp in the Welland River, large carp must be prevented 
from entering the spawning area. Carp would uproot the vegetation and disturb and eat 
the freshly deposited eggs of pike. 

Thirdly, in order to allow the young pike to try to gain access to the Welland 
River and not be caught in pools in the vegetation when the water level drops, a 
shallow channel is needed along the spawning areas, with several additional side 
channels at the same depth, so that there will be every possible opportunity for the fry 
to get into the river system. 

A low earth dike at the narrowest point in the spawning area near its outlet to the 
Welland River can be bulldozed. This requires that a rough topographic survey of the 
sides of the spawning area and the narrow entrance channel must be made. The dike 
can be repaired with an hour or two of work with a bulldozer each fall, if necessary. 
There should be little erosion of the dike, as the velocity of the water entering and 
leaving the spawning area will be minimal. The sides and top of the dike can be seeded 
with Reed Canary Grass and Brome Grass. 

Because evaporation will lower the level of the spawning bed below the top of the 
dike, a corrugated iron pipe must be placed through the bottom of the dike, with the 
lower end well below the surface of the Welland River. This pipe would have its upper 
end closed up when pike have entered the spawning area in the spring. The pond 
should be gradually drained through this pipe when the pike fry are a month or so old 
and the fry should pass through the pipe into the Welland River. . 

Large carp can be prevented from entering the spawning area by the installation 
of two or more baffles each about eight feet long, above the dike at the entrance to the 
spawning ground. The baffles would have numerous three-inch vertical gaps. Three- to 
six-year-old pike could get through these gaps. Pike of these ages can spawn, and have a 
body width of approximately 10 per cent of their total length. Thus a 28-inch pike will 
have a body width of only 2.8 inches. Three-inch gaps will certainly screen out large 
carp. The baffles would be put in place against three or more iron or wood posts driven 
into the dike. They should overlap, and they should be dropped into place as soon as 
the ice has gone out of the river and pond. Pike are looking for spawning areas at this 
time, while carp do not actually spawn until much later. 

The advantage of having the baffle gates removable is, of course, that they would 
not be damaged by ice. The actual operation of the baffle gates would have to be 
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A section of the Chippawa Creek Conservation Area would be the best spawning area for pike 
in the region. A dike is needed at the above site to maintain enough water for the spawning 
pike. 
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arranged according to experience since, although pike spawn immediately after the 
break-up of the ice, the exact date of break-up varies from year to year. 

Since a single 15-inch female pike will produce about 7,500 eggs, and a 25- to 28- 
inch pike about 60,000 eggs, there should be no lack of young fry. 

Any spaces between the baffles and the dike or between the baffles and the sides’ 
of the entrance could easily be filled with chicken wire. 


iii. Wainfleet Township Quarry 

It is recommended that the quarry ponds in Lot 3, Conc. I of Wainfleet Township 
be acquired and developed for public fishing for smallmoth bass. Forage fish are 
already present. 


Wildlife Areas 


i. Mud Lake Waterfowl Area 

This area includes parts of Lots 27 and 28, Concession IV in the former Township 
of Humberstone. At the time of writing, this site was being considered for waterfowl 
management by the Department of Lands and Forests. 

Originally constructed as a dump site for canal dredgings, this area is enclosed to 
the north, west and south by an earth-fill dike. The water source is runoff and perhaps, 
in the spring, water from a ditch on the western side through a culvert and therefore 
the water area fluctuates seasonally. High water levels inundate the western portion of 
the site during maximum runoff, but the water area decreases appreciably during the 
summer. Water outlets occur through the culvert under the west dike and also over a 
low spot at the east end of the south dike. Water seems to escape only during periods 
of high rainfall through these outlets. Clay soils prevent appreciable seepage. 

Dense stands of cattail are present around the water area and are generally too 
thick for extensive waterfowl use. Submerged aquatics such as milfoil and pondweed 
occur irregularly at low to moderate densities. Upland sites on the eastern half of the 
area are occupied by poplar, willow, dogwood and wet meadows. 

An on-site examination in October revealed the presence of several green-winged 
teal, mallards and shorebirds utilizing the exposed mudflats. Four broods of mallards 
were raised in the summer of 1970. Muskrat could be more common if water levels 
were stabilized. 

Comprehensive management would include diking areas of water outflow to the 
south and through the culvert. In order to create shallow water areas for puddle ducks, 
a low earth dike could be placed in a north-south direction to divide the east from the 
west half. Supplementary water could be supplied by a shallow lift pump from the 
Welland Canal. The addition of waterlevel control structures to the outlet locations is 
necessary to enable manipulation of the vegetation. 


ii. Escarpment Areas Adjoining Grimsby-Lincoln Town Line 

This is an area which should be considered in the long-term acquisition plans of 
the Conservation Authority. The area includes parts of Lots 21 to 23, Concession II 
and III in the former Township of Clinton, and parts of Lots B, 1 and 2, Concession II 
and Lots C, 1 and 2, Concession III in the former Township of North Grimsby. The 
area involved is shown on an accompanying map and the sections referred to in the 
following discussion are marked on the map. 

Area A along the escarpment has good tree cover above the escarpment, mostly 
maple, but very little undergrowth. It is therefore not a particularly good area for 
wildlife. However, there is a pond below the escarpment which has good cover around 
the edges, including willow, sumac, dogwood, hawthorn, wild grape and apple trees. 
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The aquatic vegetation in the pond includes: 


Juncus sp. Density | 
Lemna minor Density 3 at one end 
Chara Density 2 
Typha Density 1 


The water is brownish and its depth varies from 6 to 10 feet. The pond could be 
used by wild ducks, but none were seen on the date, August 25, when it was examined. 
A Great Blue Heron and a Green Heron were seen, indicating that there must be at 
least minnows in the pond. 

Area B contains maple, beech and oak with some undergrowth and is suitable 
habitat for ruffed grouse, rabbits, squirrels, chipmunks and songbirds. 

Area C, along the river bottom, contains dense cover, such as raspberry, sumac, 
grape, nightshade, elderberry, apple, jewelweed and hawthorn. 

Area D is dry scrub providing good cover. 

Area E contains little cover for wildlife. 

Area F, including birch and maple, has very little cover. It is recommended that if 
any attempt is to be made to acquire lands in this general section of the escarpment, 
the priority, so far as wildlife and vegetation are concerned, should go to two areas. 
One is the section of Area A above the escarpment, south of the pond, and the pond 
itself. The second recommended area includes the valley of Thirty Mile Creek (Areas B 
and C). 

Shrub plantings for wildlife could be made along the southern edge of the western 
area recommended above. They are hardly needed in the eastern area. The Bruce Trail 
passes through both areas and, because the area above the escarpment is so narrow, it is 
questionable that hunting should be permitted in it. 


il. Long Beach Conservation Area Lagoon System 


It is recommended that the Authority construct a large lagoon north and north- 
west of the existing lagoon at the Long Beach Conservation Area. This should include 
artificial islands if at all possible, as these are almost essential for nesting waterfowl. 
The present lagoon appears to be overloaded and an additional lagoon is needed to 
reduce the overload at times of peak requirements. As the area is so close to the heavily 
used part of the Conservation Area, it should be considered a refuge and no hunting 
allowed in it. 


iv. Saltfleet Township Quarry 


There is an abandoned quarry in Lot 4 Concession V of Saltfleet Township. An 
accompanying map shows the area with some of the features in detail. This area is at 
present owned by the Township of Saltfleet. 

The area was examined on August 17, 1970. There were two ponds, both marked 
No. 1 on the map as they must at times be one pond, but when examined they were 
separated by a grassy flat area. Vegetation found around these pools included Scirpus, 
Juncus, grasses, red osier dogwood, hawthorn, wild apple and honey locust. In the 
water the chief vegetation was Chara, other green algae, and Sagittaria. On the larger 
pond there were several large floating masses of algae. 

Birds seen on or around these two ponds included the following: 

Mallards, approximately 70 


Blue-winged Teal 8 
Greater Yellow-legs 4 
Solitary Sandpiper 4 


The maximum depth in these two pools was about three feet. 
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The pond marked on the map as No. 2 is also shallow and a ditch from it runs out of 
the north end of the quarry. The vegetation in and around this pond included those 
species already mentioned for Pond No. 1, and in addition wild grape, raspberry, willow 
and nightshade (Solanum Dulcamara). Large numbers of Killdeer were near here. This 
pond is too small and too shallow at present to be of much use to wildfowl. A possible 
solution would be to dam the ditch where it leaves the quarry. This would probably 
also raise the level of the water in the larger pond and increase its surface area. 

Area No. 3 on the map is a part of the quarry floor which is not flooded. This 
could be flooded if the water level was raised about three feet. 

The area marked No. 4 contains scrubby hawthorn, sumac, and honey locust. 
There is relatively little cover around the ponds, but this did not seem to disturb the 
waterfowl which were there. 

The quarry area could easily be acquired by the Conservation Authority and 
managed either for hunting or as a wildfowl refuge. The building of a very small dam 
and the introduction of cover plants around the edges would considerably increase the 
capacity of this area to harbour nesting waterfowl. The Township of Saltfleet now 
rents the land to a farmer for pasture for cattle. 

If the land is lightly grazed, there should be little harmful results to the breeding 
of such species as Mallards. However the land should not be heavily grazed. It is, 
therefore, recommended that a fence could be put across the lot below the damsite and 
on the south side of the ditched portion of Forty Mile Creek. 

It is also recommended that advice be sought from the Wildlife Extenstion Service 
of the Department of Lands and Forests (from the Aylmer District Office) before any 
changes are made in ownership or improvements. However, there should certainly be 
some Pondweeds introduced into the ponds. 


v. Escarpment Area South-west of Grimsby 


It is recommended elsewhere in this report that a large area above and below the 
Niagara Escarpment south and west of Grimsby be acquired, as and when funds permit. 
A small part of this area (called the Beamer Falls Conservation Area) has already been 
acquired by the Conservation Authority, as shown on the accompanying map. Acquisi- — 
tion of the remaining area appears to be a long-term project. 

There are good possibilities for maintaining or improving the whole area for 
wildlife. The actual habitat on the various parts of the area, as numbered on the 
accompanying map, is described in the field notes of the survey, available to the 
Authority. 

However, Area No. 6, which is the main body of woodlands above and below the 
escarpment, merits special mention. This has good tree cover of oak, birch and maple, 
and within it patches of dogwood, grape and chokecherry, all of which provide food 
for wildlife. The undergrowth and cover are fair. It is an area already suitable for 
grouse and rabbits. 

The question of hunting in an area as large as this inevitably arises. The Bruce 
Trail follows the edge of the escarpment, and as this trail is very heavily used at all 
times of the year, hunting should not be permitted within 100 yards of the trail. 

Whether the area is acquired for the public or not, there is a possibility of 
developing the area, less that strip very close to the Bruce Trail, for public hunting. 
This could be carried out with the co-operation and advice of the Wildlife Extension 
Service of the Department of Lands and Forests. The local angling and hunting clubs 
could be expected to co-operate by posting as “‘Prohibited Zone” any areas around 
houses or near the Bruce Trail where hunting should not be allowed. The local hunting 
clubs could also acquire shrubs for wildlife from the Department of Lands and Forests 
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and carry out the planting of these with expert advice from the Wildlife Extension 
Service. 

The proposed area suitable for hunting, as shown on the accompanying map, 
could easily be enlarged to make a self-perpetuating hunting area by the inclusion of 
considerable land south of Regional Highway 79, if the owners can be persuaded to 
participate in the plan. There is a considerable area of woodland in this additional area. 


vi. Additions to St. Johns Conservation Area 

The lands surrounding the St. Johns Conservation Area (with the exception of 
some bottom land used for truck gardening) are in exceptionally good condition for 
wildlife. Lots 1 to 5; Concession V, Pelham Township, include an area (of mixed 
woods with many useful shrubs) which is recommended for consideration for eventual 
acquisition in the Conservation Authority’s long-term plans. Lands farther north have 
been considered for similar purposes by another department of the provincial govern- 
ment. These lands are in what is known as the Shorthills Area. 

There is another area which at one point adjoins the St. Johns Conservation Area, 
and which might be even more profitable to acquire, principally for wildlife and in part 
for forestry. This area, as shown on an accompanying map, includes parts of Lots 154, 
and 155 and 156 in Thorold Township. The area includes three cold, clear trout 
streams and there is a possible damsite at the northern or downstream edge of the 
property, and the dam would make a satisfactory trout pond. There are several good 
trails across the area, which has a great variety of tree and shrub species and a number 
of small clearings. The area at present supports pheasants, ruffed grouse, cottontails 
and squirrels. The area could be managed for wildlife, with three or four brush piles per 
acre for cottontails. Corn could be grown for pheasants along the eastern and southern 
boundaries and with this improvement additional pheasants could be introduced. The 
Fonthill town dump lies at the south-eastern edge of the area, and dumping here 
should be properly controlled. 

The question of whether this property could be opened for hunting in season is 
one for the Authority to consider. The Authority should keep in mind that opportuni- 
ties for hunting are becoming fewer and fewer in the Niagara region. The area is 
separated from the St. Johns Conservation Area by a road and many truck gardens. If 
hunting is to be allowed in the area, the Wildlife Extension Service of the Department 
of Lands and Forests should be consulted and various shrubs useful for wildlife food 
and cover should be planted. 


vii. Lyons Creek Area 

It is recommended that the exceptional cover and food for wildfowl in the area of 
Lyons Creek (in Lots 1 to 7, Concession IV, former Crowland Township) be retained, 
and if it becomes possible to acquire any of the bottom land and creek, this should be 
done. It is recommended that an arrangement be made with the St. Lawrence Seaway 
Authority that in order to retain the food and cover plants, not less than 10 c.f.s. nor 
more than 20 c.f.s. of water should be passed into the creek from the new portion of 
the Welland Canal. 

Whether hunting is to be allowed in this area would depend on the ownership of 
the land and advice from the Department of Lands and Forests’ District Biologist in 
view of the close proximity of the houses on the Cooks Mills Road. In any case, Wood 
Duck nesting structures should be erected here. The backwaters should still have plenty 
of Lemna and Spirodela (Duckweed), so essential to young Wood Ducks. 

An accompanying map shows the area concerned. 
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viii. Warden Woods 

It is recommended that the area known as the Warden Woods, south of Caistor 
Corners, now owned by the Conservation Authority, be enlarged by further acquisi- 
tions by the Conservation Authority. The present acquisition is only a very small 
fraction of the whole area of woodlands known as the Caistor Block, which harbours 
many deer, ruffed grouse and other wildlife. 


ix. Escarpment Area Town of Clinton 

This area, parts of Lots 9 to 14, Concessions IV to VI, in the former Clinton 
Township, now the Town of Lincoln, has been recommended for acquisition as part of 
the long-term plans of the Niagara Region Conservation Authority. A detailed account 
of the various sections as marked on the accompanying map is included in the field 
notes of the Conservation Authorities Branch, and is available to the Authority. 

The part of this area recommended for priority in acquisition for wildlife manage- 
ment lies chiefly in Concession V Lots 9 to 12, with a small addition in Concession VI, 
as shown on the map. This includes an important part of the Niagara Escarpment and 
the woodlands above and below it. The section recommended includes a maple-beech 
woodlot, and also includes much dense shrub cover, consisting of sumac, raspberry, 
hawthorn and dogwood. The section is used by deer, ruffed grouse and cottontails. 

If hunting is allowed in the area, some arrangement should be made so that those 
people using the Bruce Trail are not disturbed. 


x. Area on Fifteen and Sixteen Mile Creeks 

This area, shown on an accompanying map, has been separated into various 
sections. The descriptions of these sections are in the field notes, which are available to 
the Conservation Authority, which may be interested in acquiring the whole area for 
public use. 

From this very large area two blocks of land are recommended for priority in 
acquisition from the biological point of view. These are outlined on the accompanying 
map. One has Rockway Falls within its southern boundary, and thus includes part of 
the Niagara Escarpment. This area, besides containing many beech, maple and oak 
trees, includes much excellent ruffed grouse cover. 

The second block of land recommended for immediate acquisition is a part of the 
Sixteen Mile Creek valley and the surrounding land. This includes a large woodlot of 
which the main tree species is beech. However, there is considerable undergrowth, and 
good habitat for ruffed grouse and cottontails. Deer tracks were seen in this area. 


xi. Point Abino Dune and Woodland Complex 

It is recommended that the Conservation Authority take note of the rare associa- 
tion of plants in the dune and woodland complex on Point Abino on Lake Erie. This 
area is now surrounded by cottages and belongs to an American club. It should be 
drawn to the attention of the owners that this area has a rare floral complex and 
should be protected. : 


10. Recreational Development 


Classification of Recreational Lands 
At the more detailed level of systems planning, it is recommended that the Authority adopt 
a classification of conservation areas which will assist in the planning and management of its 
proposed open space system. 
The classification is essentially a use-zone categorization and can apply to either a 
conservation area, or sub-zones of a conservation area. 
The main classes could be as follows: 


Os 


Class I Natural Area 
These lands should have a minimum of development and may include: ‘“‘wilderness”’ 
zones, valley flood lands, game sanctuaries, nature preserves (biotic or geomorphic), or 
natural streams. 

The activities permitted in these areas would be: hiking, viewing, canoeing, 
horseback riding, back pack camping, nature study and cross-country skiing. 

A natural area could assume a corridor pattern and could include land under only 
partial or easement control by the Authority. 


Class II Intensive Specific-Use Areas 

This class includes those activities which place considerable stress on the natural land- 
scape such as picnicking, swimming, fishing, scenic lookouts, water access points, skiing 
areas, family and group camping, heavily used nature trails and/or interpretive sites, 
rock collecting areas, sledding and/or toboganning areas, snowmobile areas or trails and 
motorbike areas or trails. Preferably, these areas would be owned by the Authority. 


Class III Extensive Specific-Use Areas 
These uses would be most suitable in single-purpose conservation areas, but might also 
be accommodated as a sub-use zone in a larger multiple-use area, with the exception of 
hunting during appropriate seasons. 

Uses include: archery, rock climbing, hiking, bicycling, cross-country skiing and 
hunting. 

Permanent facilities in this class area would be allowed which is not the case for 
Class I areas. Occasionally this would be the only difference between the two classes. 


Class IV Historic Area — Cultural and Natural 
These may be sub-zones of a larger area. However, if structures are involved, they often 
become the focal point of the conservation area in which they are located, thus 
becoming a Class II area. 

Possible attributes for this type of area include blockhouses, lighthouses, sawmills, 
grist mills, cheese factories, poineer farms or buildings, sites of significant historic 
events, historic roads or waterways, canals and archeological sites. 


Class V Multiple-Use Areas 

This category would conform most closely to the concept of conservation areas as 
recognized to date. A multiple-use area would probably include several sub-use zones 
and hence could permit any combination of uses included in Classes I to IV. 


Class VI Service Areas 

This zone will be necessary only in intensively used areas. It will include service 
concessions such as refreshment booths, information, supplies, washroom facilities 
changehouses, first aid posts, boat rentals and marinas. 


’ 


Although the lines separating classes of use zones are sometimes obscure, such a 


scheme gives the Authority a tool to facilitate management of conservation areas. 


In proposing this system of parks and facilities, one is in fact considering a regional 


subsystem which is an integral part of the provincial recreation system. The purpose is to 
provide the widest range of opportunities for recreation as possible, while minimizing the 
impact of such developments upon the natural landscape. 


Due to the decrease in the amount of suitable land available for outdoor recreation 


caused by burgeoning towns and cities, escalating land values, the development of private 
facilities such as homes and cottages, as well as the growing leisure time expenditure, it is 
improbable that the Authority will ever have excessive land for recreation development. 
Pressure from lack of land is already being felt in the Niagara Authority. Because of budget 
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restrictions and varied allocations, and the limited amount of land the Authority can afford 

to purchase outright, there are a number of alternatives which should be investigated and 

utilized where possible. Some of these alternatives are: 

1. the use of easements for limited control, various types of trails, and buffer zones 
around Conservation Areas; 

2. cluster-zoning for cottage and rural housing development; 

3. open space zoning; 

4. obtaining commitments for sale from owners, to be exercised at such time as the land 
is disposed of; 

5. lease-back arrangements with former owners; 

6. buying land ‘“‘on time’’, i.e., a portion of the whole parcel every year; 

7. solicitation of gifts of land, making use of the “‘foundation”’ principle. 

Once a piece of land is acquired, there is pressure to develop it immediately. However, 
premature development without proper planning may lead to over-use or misuse. Specialized 
uses such as swimming beaches, scenic lookouts and rare biotic communities cannot be 
regenerated if they deteriorate through misuse of a basically non-renewable resource. Some 
intensive uses such as picnicking and camping may be possible on alternative sites. 

Since the more attractive and/or unusual sites are likely to be the first to come under 
conservation control, serious thought should be given early to each and every planned 
development to ensure that long-range goals are not sacrificed for short-range utility. 

In advance of development, design standards should be formulated which will be 
symbolic of the Authority. Structural materials should be vandal-proof, but of high quality 
and should blend well with the natural landscape. The services of professional architects and 
landscape architects should be sought in preparing these plans of development. 
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